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REPORT 
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CHIEF  SIGNAL  OFFICER. 


Signal  Office,  Wab  Department,  : 

Washington  City,  October  10,  i886. 
Sm :  I  have  the  honor  to  sabmit  herewith  my  report  upon  the  work 
of  the  Signal  Service  daring  the  fiscal  year  ending  June  30,  1885. 

INSTRUCTION. 

The  coarse  of  instruction  pursued  at  Fort  Myer  has  been  enlarged 
and  otherwise  improved,  and  it  now  provides  for  the  theoretical  and 
practical  instruction  of  officers  and  men  of  the  Signal  Service  in  the 
duties  required  of  the  Signal  Corps  in  time  of  war.  It  is  the  theory 
tiiat  aU  connected  with  the  corps  shall  be  constantly  available  for  all 
branches  of  military  service  for  which  the  Signal  Corps  is  maintained. 
The  signal  corps  and  telegraph  train  is  now  recognized  by  all  foreign 
powers  as  most  essential  in  modern  warfare.  In  active  service  the 
duties  reqaire  the  men  to  be  mounted  and  the  trains  must  be  moved 
by  horses.  During  the  past  two  years  not  one  animal  has  been  at  my 
command,  available  for  this  mounted  instruction.  The  field  train 
should  be  fully  equipped  in  order  that  the  men  may  be  taught  to  ride 
and  manoeuvre  a  telegraph  train  in  the  field. 

Daring  the  year  ending  June  30, 1885,  five  officers  and  thirty-six  Hen 
received  instruction  in  the  regular  course  of  military  signalling  at  Fort 
Myer.  In  May,  1885,  a  system  of  field  practice  was  inaugurated  for 
officers  and  men  on  duty  at  the  Chief  Signal  Office,  as  follows : 

Two  details,  one  officer  and  one  enlisted  man  each,  are  made  daily 
for  practice  in  all  kinds  of  military  signalling,  including  the  heliograph, 
field  telephones,  and  telegraphs,  and  for  instruction  and  practice  in 
military  sarveyiog)  field  sketching  and  mapping.  All  officers  on  duty 
in  the  office  of  the  Chief  Signal  Officer,  excepting  the  officers  in  charge 
of  the  Property  and  Disbursing  and  Indications  Divisions,  are  required 
to  take  this  field  practice.  The  details  of  officers  are  made  in  rotation, 
from  a  roster  containing  the  names  of  all  the  officers  available.  The 
practice  is  conducted  under  the  personal  direction  of  the  Chief  Signal 
Officer.     Officers  are  required  to  furnish  their  own  transportation. 

Ou  June  18,  1885,  a  division  of  Military  Signalling  was  esUvblished 
onder  charge  of  an  officer,  whose  duties  are  as  follows : 

Th^  care  and  improvement  of  the  field  telegraph  train,  heliograph, 
faiapsack-telephone  and  telegraph,  and  signal  apparatus  in  general: 
the  preparation  of  a  manual  for  instruction  in  military  signalling  ana 
auuiagement  of  the  field-telegraph  train ;  and  the  supervision  of  the 
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theoretioal  and  practical  iDstraction  in  signalling  of  officers  and  en- 
listed men  at  Fort  Myeraud  at  this  office.  To  collate  all  information 
possible  from  American  and  foreign  sources  in  relation  to  the  foregoing 
subjects. 

When  necessary  for  practice  or  experiment,  this  officer  should  have 
the  use  of  trains  and  signal  apparatus  and  equipment  at  Fort  Myer. 

During  the  coming  year  it  is  intended  to  replace  the  old  and  worn- 
out  signal  equipments,  now  in  use  by  the  Signal  Corps  and  at  military 
posts,  with  new  and  approved  appliances  for  visual  signalling.  Some 
slight  progress  was  made  in  this  direction  during  the  months  of  May 
and  June.  A  small  manual  for  instruction  of  officers  and  men  in  sig- 
nalling is  in  course  of  preparation. 

It  is  the  intention,  also,  to  have  constructed  a  section  of  field-tele- 
graph train  similar  to  the  field  train  now  used  by  tiie  Swedish  govern- 
ment, the  wagons  of  which  are  smaller  and  lighter  than  those  now  used 
by  the  Signal  Corps,  and  are  therefore  better  adapted  to  the  rougher  roads 
iu  this  country.  Some  of  the  wagons  are  at  present  being  constructed. 
The  pressure  of  the  constantly  increasing  and  expanding  meteorologi- 
cal duties  of  the  bureau  has,  since  1870,  caused  the  purely  military 
duties  and  responsibilities  of  the  corps  to  be  somewhat  neglected,  but 
it  is  now  proposed  to  remedy  this  by  vigorous  study  of  the  theory  and 
practice  of  the  art  of  military  signals.  It  is  proposed  during  the  coming 
year  to  erect  two  permanent  military  signal  stations  with  a  good  range 
between  them  of  about  fifteen  miles,  and  to  equip  them  with  the  latest 
and  most  approved  apparatus  for  visual  signalling.  These  stations 
will  be  used  for  practice  and  ex]>eriment,  and  will  be  located  with  a 
view  to  use  in  actual  warfare.  The  subject  of  military  signalling  is  at 
present  securing  special  attention  in  the  armies  of  Europe,  and  no 
labor  or  expense  is  spared  in  perfecting  their  equipments  and  field-tele- 
graph trains. 

The  annual  report  of  the  officer  in  charge  of  Fort  Myer,  to  which 
special  attention  is  invited,  accompanies  this  report  as  Appendix  ]^o.  1.. 

During  the  year  four  officers  completed  the  course  at  Fort  Myer,  in- 
cluding a  theoretical  and  practical  course  in  cavalry  tactics,  customs 
of  the  service,  manual  of  signals,  cipher  manual,  military  surveying,  elec- 
triaty,  and  electric  telegraph.  Thirty-one  enlisted  men  were  instructed 
in  fflilitary  signalling,  telegraphy,  elementary  meteorology,  and  in  their 
duties  as  soldiers  and  observers  of  the  Signal  Service. 

In  addition  to  the  above,  a  course  of  instruction  for  officers  charged 
with  the  preparation  of  weather  predictions,  the  announcement  of  ap- 
proaching frost,  and  the  ordering  of  storm  signals  has  been  enlarged^ 
and  now  embraces  a  course  of  lectures  by  the  most  distinguished  pro- 
fessors of  meteorology  in  this  country. 

A  course  of  instruction  in  military  surveying,  field  sketching  and 
topographical  drawing  has  also  been  added,  with  a  view  of  increasing^ 
the  efficiency  of  signal  officers  in  time  of  war. 

It  is  my  intention,  in  time,  to  have  all  officers  of  the  Signal  Corps 
instructed  in  meteorology,  but  at  present  it  is  necessary  to  rely  in  part 
upon  the  services  of  officers  detailed  from  the  line  of  the  Army,  wha 
have,  by  long  experience,  become  proficient  in  the  most  important  duties 
of  this  service.  There  are  officers  of  the  line  who  have  been  connected 
with  the  service  some  fourteen  years,  to  whom  the  service  and  the 
country  owe  a  great  deal,  who,  in  fact,  have  done  the  greater  portion  of 
the  work  which  makes  the  service  a  necessity,  and  who  ought  to  be  re- 
tained in  the  corps,  and  it  is  believed  that  Congress  during  the  coming 
session  will  recognize  the  imx>ortance  of  retaining  these  officers  of  long- 
experience  permanently  with  the  corps. 
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The  stady  of  meteorology  is  greatly  atimulated  by  the  work  of  the 
Signal  Service,  and  the  popular  interest  in  this  subject  has  indaced 
many  of  the  colleges  to  add  a  course  of  instruction  in  meteorology  as  a 
part  of  the  collegiate  course.  At  many  of  these  colleges  young  men 
learn  of  the  field  of  useftdness  which  the  Signal  Corps  offers,  and  from 
this  scarce  the  service  has  obtained  many  excellent  recruits. 

In  »ome  cases  lectures  have  been  delivered  during  the  year  by  pro- 
fessors and  enlisted  men  of  the  service.  1  o  meet  the  demandslbr  text- 
books on  meteorology  growing  out  of  the  increased  interest  in  this  sub- 
ject, I  directed  Prof.  William  Ferrdl,  Assistant,  to  prepare  a  work  that 
would  comprise  the  best  and  most  useful  parts  of  all  scientific  papers 
which  have  been  published.  This  paper  will  be  found  in  Appendix 
No.  71. 

This  treatise  contains  the  most  appropriate  and  important  of  the 
various  meteorological  papers  of  original  research  on  the  subject  of 
meteorology,  presented  by  more  popular  methods,  better  adapted  to 
learners  than  the  methods  in  the  original  papers  in  which  it  was  gen- 
erally supposed  that  the  reader  was  familiar  with  what  had  been  pre- 
viously published.  This  valuable  work  when  issued  will  meet  the  wants 
of  the  colleges  of  the  country  by  supplying  a  text-book  containing  the 
most  advanced  researches,  and  it  is  earnestly  recommended  that  pro- 
vision be  made  for  its  immediate  publication. 

Prof.  Cleveland  Abbe,  Assistant,  is  charged  with  the  preparation  of 
a  treatise  on  the  theory  of  instruments  used  in  meteorology',  which,  when 
completed,  will  serve  as  a  valuable  text-book  for  those  wishing  to  pursue 
the  study  of  meteorology.  Arrangements  have  been  made  for  the  com- 
pletion of  an  elementary  textbook  intended  ibr  the  use  of  normal  and 
high  schools.  These  valuable  works  will  be  completed  during  the  cur- 
rent 3^ear,  and  the  office  should  be  provided  with  the  necessary  means 
for  their  prompt  publication. 

The  translation  of  valuable  papers  on  temperatures  and  storms  by 
Bagona  and  Wild,  are  appended.  For  the  former  I  am  indebted  to  the 
politeness  of  Eev.  G.  M.  Widman,  S.  J.,  Saint  Charles  College,  Grand 
Goteau,  Louisiana. 

The  preparation  of  translation  of  important  treatises  on  meteorology 
has  been  made,  and  other  translations,  giving  the  most  recent  and  re- 
liable results  bearing  upon  the  science  of  met^rology,  will  be  completed 
daring  the  coming  year. 

The  enlistment  of  young  college  graduates,  with  a  view,  of  making 
them  observers  of  the  Signal  Service,  has  been  continued  during  the 
year  with  gratifying  results. 

This  plan  of  securing  for  the  service  men  of  education  and  general 
intelligence  has  now  been  in  operation  four  years,  and  of  the  three 
hundred  and  nine  enlistments  made  during  that  time,  eighty-six  were 
college  graduates.  These  young  men  are  first  placed  under  instruction 
and  fitted  for  station  service,  and  those  showing  capacity  for  special 
work  are  selected  and  instructed,  with  a  view  of  qualifying  them  for  the 
sdentiflc  work  of  the  service.* 

INDICATIONS. 

The  weather  forecasts,  based  upon  tri-daily  telegraphic  reports,  have 
been  regularly  issued  during  the  year  and,  as  an  evidence  of  their  prac- 
tical valne,  they  now  form  an  important  item  of  news  for  the  associated 
press  of  the  country.  In  a  number  of  cases  the  daily  papers  are  fur- 
nished with  special  forecasts  to  satisfy  the  demands  of  the  public,  and 
this  office  has  been  called  upon  daily  to  furnish  special  predictions  in  the 
interest  of  commerce,  agriculture,  and  special  trades. 
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The  most  important  new  feature  of  the  indication  work  during  the 
year  has  been  the  large  increase  in  special  indications  for  particular 
localities.  These  special  forecasts  are  made  daily  at  1  a.  m.  and  10  a.  m., 
for  the  succeeding  day,  for  the  principal  centres  of  population,  for  lines 
of  railroads  and  States,  and  are  sent  by  special  message  to  Signal  Service 
observers,  directors  of  State  weather  services,  railroad  officials,  and 
editors,  for  the  information  of  the  public.  At  the  close  of  the  year  this 
office  was  sending  out  regularly  twenty-nine  of  these  special  messages, 
in  addition  to  the  regular  indications,  as  follows : 

AT  MIDNIGHT. 

To  J.  F.  Boyd,  Ohambersburg,  Pa.,  railway  signals. 

To  T.  B.  Hutchinson,  York,  Pa.,  railway  signals. 

To  Professor  Thomas,  Columbus,  Ohio,  railway  signals. 

To  Professor  Mell,  Auburn,  Ala.,  railway  signals. 

To  observers,  Boston,  Mass.,  and  New  Haven,  Conn.,  indications  for 
New  England,  to  be  displayed  throughout  that  district  by  system 
of  flags.        s 

To  editors  of  ''  Richmond  Dispatch,''  "  Baltimore  Sun,"  "  Washing- 
ton Post,"  "Republican,"  "Journal,"  "Herald,"  "Chronicle," 
"  Capital,"  and  "  Gazette,"  for  those  cities  and  vicinities. 

To  observers,  Albany,  Buffalo,  Chicago,  Cincinnati,  Indianapolis, 
Louisville,  Milwaukee,  Saint  Louis,  and  Toledo,  for  those  cities  and 
vicinities. 

To  observer,  Jacksonville,  Fla.,  for  northern  Florida. 

To  observer,  Detroit,  Mich.,  for  Detroit  and  southeastern  Michigan. 

To  R.  B.  Gemmell,  Topeka,  Kans. 

To  W.  L.  Cayle,  Springfield,  Mo.,  and  observer,  Leavenworth,  Kans.^ 
for  Kansas,  Indian  Territory  and  western  Missouri. 

AT  10  A.    H. 

To  observer,  Omaha,  Nebr.,  for  Omaha  and  vicinity. 

To  observer.  Little  Rock,  Ark.,  for  State  of  Arkansas. 

To  observers,  Augusta,  Ga.,  and  Atlanta,  Ga.,  for  State  of  G^rgia» 

The  number  of  these  messages  is  increasing  daily,  and  to  satisfy  the 
wants  of  the  public  it  is  probable  that  the  general  indications  will  1;>e 
made  for  individual  States  and  not  for  large  districts,  as  they  are  now 
prepared. 

The  special  bulletin  has  been  issued  daily,  except  Sundays,  at  10  a* 
m.  This  bulletin  contains  a  more  general  account  of  themeteorologiced 
conditions  than  it  is  possible  to  express  in  the  limited  space  allott^  to 
indications.  It  informs  the  public  of  approaching  cold  waves,  storms, 
firosts,  extreme  temperatures,  etc.,  and  contains  forecasts  of  the  weather 
applicable  to  the  succeeding  thirty-two  hours,  or  the  following  day. 
when  practic-able,  the  Indications  Officer  is  required  to  make  special 
weather  forecasts  for  selected  districts,  at  midnight,  applicable  to  the 
succeeding  forty -eight  hours.  With  a  view  of  giving  the  people  of  the 
Pacific  Coast  the  full  benefits  to  be  derived  fi^m  the  Signal  Service, 
special  indications  are  now  prepared  for  the  districts  on  the  Pacific 
Coast  by  an  experienced  officer  stationed  at  San  Francisco. 

The  following  tables  show  the  percentage  of  accuracy  of  the  indica- 
tions during  the  year.  Each  forecast  of  the  several  meteorological 
elements  is  carefully  compared  by  the  Indications  Board  with  Uie  con- 
ditions actually  occurring  during  the  time  for  which  the  forecast  waa 
made.    The  riUes  by  wliich  these  percentages  have  been  computed 
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have  been  revised,  and  the  use  of  ambigaoas  language  in  the  indica- 
tioos  prohibited.  With  these  improvements,  the  woi^ing  of  the  indi- 
cations, and  the  rigid  manner  of  determining  the  accnracy  of  predic- 
tions, I  anticipate  still  fhrther  improvements  in  the  work  of  this 
division. 

An  increase  of  stations  in  the  West  and  I^orthwest  and  in  British 
America  wonld  lead  to  still  further  improvement  in  this  ini  portent 
branch  of  the  Signal  Service  work.  The  reports  received  from  stations 
located  on  the  sea-coast  telegraph  line  are,  in  some  cases,  of  special 
valae  in  preparing  the  storm  warnings,  and  the  benefits  thus  derived 
warrant  tiie  expenditures  necessary  not  only  to  maintain  this  line,  but 
to  extend  it  along  the  Atlantic  Coast  from  ]^antucket  to  Florida. 

Pereentagea  of  iiuUcaHaM  verified  for  ihe  year  ending  June  30, 1885. 


BevSndaad 

lOddle XtlBDtlo StKtM  ..... 

SoQtliAtlwitto  State* 

lOnlfStotes 

I  Oolf  States 

Loww  Lalce  Bagion 

rrpperLake  Begion 

TooneaMe  and  OMo  VaUey. 


1884. 


7a8  84.1 
8«L2^8&5 
88.8  85.7 


88.5 
00.2 
84.0 
88.7 


84.1 
71.0 


86.8 
84.2 


82.2 


85.6  82.8 


85.4 
7&8 


88.8  88.2 


7&8 
88.9 
8a4 
8817 
86.2 
77.4 

7ao 

84.8 
7&6 
72.6 


88.0 
85.8 
87.2 
87.8 


81.6 


8&0 
86L& 
86.8 
84.9 


86.3  87.0 
79.1  86.6 
80.5  86.2 
8L4  8a8 
7&0  86.0 
78.3  79.7 


82.2  8&6 


1886. 


8L6  87.2 
86.2,  89.4 
82.8,  8&1 
8L4  89l0 

80.6  85.7 
75. 7|  87.9 
7&9  85.5 
7&9  85.8 

77.7  84.6 
76.81  80l2 


79.8'  8811 


88.9 
88.9 
88.2 
84.2 
84.8 
88.7 
81.9 
82.8 
88.2 


86.2 
88.8 
88.5 
87.8 
86.7 
86.8 
84.0 
86.0 
84.0 


748  7a6 


82.6  86.7 


8L2 
85.6 

1 


79.1 
82.9 
88.2 


88.6  87.7 
84  7,  87. 1 
8L0  79l7 
77.6 
84.2 
88.7 
8a6 


8L0 
86.0 
8&0 
82.1 


88.8  82.6 


88.8  82.8 

90.9  8&0 
86.8  85.8 
88.21  85.8 
87.6|  86.9 

87.7  82.6 

85.8  82.1 
87.0  84.4 
87.8!  88.0 
88L8I  78.0 


87.8  88.6 


The  indications  for  the  districts  named  in  the  above  table  were  for 
character  of  weather,  direction  of  winds,  and  changes  of  atmospheric 
temperature  and  pressure. 

The  following  table  shows  the  percentages  of  verifications  for  the 
Pacific  Coast  regions,  the  predictions  from  July  1, 1884,  to  April  9, 1885, 
being  for  character  of  weather  only,  and  were  made  at  the  office  of  the 
Chief  Si^al  Officer ;  those  made  after  April  9, 1885,  are  for  character 
of  weather,  direction  of  wind  and  temperature,  and  were  made  at  San 
Fnmcisoo,  by  the  officer  in  charge  of  the  Pacific  Coast  Division  of  the 
Signal  Service : 

Pereeniagee  of  verifioaHona  for  the  Pacfio  Coast  regions  for  the  monihe  given. 


Voith  Paoiflo  Coaat  Begion. . . 
Ifiddla  PaoiilcCoaatBefflon  . 
Saath  Paelflc  Coast  BegEn. . . 

lionthl  J  aTeiagea 


1884. 


87.1 
06.4 
9&4 


83.9 
100.0 
100.0 


94.6  94.6 


I 

88.8;  80.5 
90.81  88.2 
98.8  86.7 


90.8  86.4 


81.2 
90.8 
91.7 


87.9 


78.2 
79.8 
76.6 


78.2 


77.7 
70.5 
84.8 


76.7 


96.0,  80.4 
76. 9  97. 3 
97.2   99.1 


^'3 


84.2  82.3 
78.2  85.7 
K&6  95.0 


9a0  92.8|  83.0,  87.7 


85.3|  8&S 
89.8'  87.2 
94. 4|  92.5 

89. 7|  87.6 
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The  following  table  shows  the  nnmber  of  cautionary  signals  ordered 
daring  the  year  ending  June  30, 1885,  with  the  nnmber  and  percentages 
that  were  justified : 


year. 


11184. 
July 

AngOBi . . . 
September 
October... 
Ifovember 
Deeember 
188S. 
January . . 
Febmazy. 

March 

April 

Jone 

Tctal 


Cantioiiary  signals. 


I 


I 
1 

9 


Caatioiiary  off- 
shore signals. 


I  ;  I 


a 


B 

p 
SZ5 


1 

« 

I 
I 

S 


182 
50 
140 
206 
200 
188 

206 
160 
268 
188 
168 
186 


07 
28 
01 
140 
182 
161 

185 
150 
234 
140 
04 
110 


2,082       1,680 


70.5 
47.5 
66.0 
72.2 
01.0 
86.6 

80.8 
08.8 
87.8 
8L4 
56.0 
88.2 


80.7 


23 
Xone. 
26 
42 
01 
60 

187 
77 

156 
87 
21 
62 


III 


14  j  6ao 


16  I 
88  I 
78  I 
50, 

160  I 
70  , 

122  I 
20  I 
8 
44 


701       642     81.2 


61.5 

78.6 
8Sl7 
86.6 

00.4 
00.0 
78.2 
7a  4 
38.1 
71.0 


Cantionary  north- 
west signals. 


I 


None. 
None. 
None. 
41 
None. 
None. 

None. 
None. 
None. 
None. 
None. 
None. 


20 


41 


48.8  I 


146 
60 
166 
288 
201 
255 

806 
237 
424 
220 
180 
107 


4&8   2,864 


h 


111 
28 
107 
202 
260 
220 

854 
220 
856 
178 
102 
168 


^801 


76.6 
47.6 
64.5 
70.1 
88.4 
86.8 

00.1 
02.8 
84.0 
80.0 
54.0 
88.7 


80.8 


Of  the  total  number  of  cautionary  off-shore  signals  displayed,  740,  or 
93.6  per  cent.,  were  justified  as  to  direction,  and  675,  or  85.3  per  cent^ 
were  justified  as  to  velocity. 


COLD- WAVE  SIGNALS. 


The  foUowing  table  shows  the  number  of  cold-wave  signal  displays, 
with  the  number  and  percentages  justified: 


Month. 


«®-^ 


Month. 


h 


1884-^nly 

August 

Heptember. 

October 

November. 
December  . 

1886— Janoary . . . 


74 
108 
176 
246 


2 

57 

106 

184 

226 


26.0 
77.0 
08.1 
76.1 
OLO 


1886— Febmary. 
March.... 


April. 
May.. 
June  . 


146 
80 
76 
88 


120 
70 
66 
86 


80.0 
87.6 
86L8 
75b8 


Total. 


815 


Of  the  946  cold-wave  signals  displayed  during  the  year,  815,  or  86.2 
per  cent.,  were  justified. 

The  work  in  this  important  division  of  the  office  requires  special 
study  and  experience  to  insure  the  best  results,  and  the  assistants  who 
are  required  to  make  these  deductions  should  devote  their  whole  time 
to  meteorological  study.  The  force  available  for  the  work  is,  however, 
so  limited  as  not  to  admit  of  such  assignments.  The  assistants  who 
have  had  the  most  experience  in  the  preparation  of  weather  forecasts 
are  officers  detailed  from  the  line  of  the  Army,  and  if  this  service  is  to 
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be  maintained  it  shonld  not  be  deprived  of  the  services  of  these  officers, 
who  have  shown  by  experience  that  they  are  competent  to  i>erform  this 
important  work. 

In  Appendix  "So.  2  will  be  fonnd  the  rales  and  regulations  relating 
to  the  Indications  Division. 

Apx^ndix  No.  3  gives  the  report  of  the  officer  in  charge  of  the  Pacific 
coast  weather  service. 

STATIONS. 

The  number  of  stations  in  operation  Jnne  30,  1885,  in  the  United 
States  was  four  hundred  and  eighty-nine.  These  include  the  telegraph 
stations,  printing  stations,  display,  special  river,  cotton  region,  sunset, 
and  eight  repair  stations.  In  addition,  reports  are  received  from  twen- 
ty-five Canadian  stations,  by  the  co-operation  of  the  Canadian  Meteor- 
ological Service.  Telegraphic  reports  are  received  at  this  office  daily 
from  one  hundred  and  sixty  stations. 

During  the  year  sixteen  full  reporting  stations  have  been  established 
and  two  discontinued.  In  addition  to  reports  received  from  regular 
stations,  three  hundred  and  seventy-five  voluntary  observers  and  Army 
surgeons  at  fifty-two  military  posts  have  furnished  monthly  reports, 
which  have  been  used  in  preparing  the  current  publications  of  this 
office.  The  office  has  continued  to  co-operate  with  foreign  observers 
in  collecting  simultaneous  meteorological  reports,  and  in  this  work  re- 
X>ort8  have  been  received  from  three  hundred  and  thirty-three  foreign 
stations  and  five  hundred  and  sixty-five  naval  and  merchant  marine 
vessels. 

Beports  received  from  the  above  stations  have  been  carefully  com- 
pared and  tabulated  for  publication,  and  these  tables  contain,  not  only 
the  results  of  observations  taken  during  the  current  year,  but  in  some 
cases,  the  means  of  the  several  meteorological  elements  from  observa- 
tions taken  since  the  establishment  of  the  Signal  Service.  The  meteor- 
ological tables  accompanying  this  report  have  been  so  arranged  as  to 
give  a  complete  meteorological  history  of  each  station.  The  weather, 
temperature,  and  rainfall  tor  each  month  of  the  current  year  may  be 
readily  compared  with  the  normal  weather,  temperature,  and  rainfieJl, 
and  the  effect  of  abnormal  atmospheric  conditions  upon  agricultural 
products  may  be  determined.  The  report  of  the  officer  in  charge  of 
the  Stations  Division  will  be  found  in  Appendices  from  No.  4  to  61, 
inclusive. 

BIGNAIi    SEBTIGE   AGENCIES. 

Signal  Service  agencies  have  been  maintained  in  New  York  City,  Phil- 
adelphia, and  Boston  since  November,  1884,  with  a  view  of  increasing 
the  usefulness  of  the  Signal  Service  to  the  merchant  marine,  to  secure 
a  greater  number  of  meteorological  observations  taken  at  sea  by  mer- 
chant vessels,  to  insure  uniformity  in  the  methods  of  making  the  ob- 
servations, and  to  familiarize  shipmasters  with  the  signals  displayed 
by  this  service  to  indicate  the  approach  of  dangerous  storms. 

The  work  assigned  to  this  new  division  of  the  office  has  been  carried 
forward  with  gratifying  results  under  the  immediate  charge  of  Sergt. 
H.  J.  Penrod,  Signal  Corps,  U.  S.  A.,  whose  report  is  given  in  Appen- 
dix No.  62. 

TBMIQBAPH  DIVISION. 

The  regular  tri-daily  cipher  weather  reports  were  received  during  the 
year  over  the  wires  of  the  Western  Union,  International  Ocean,  Florida, 
Gulf  Coast,  and  Northwestern  Telegraph  Companies. 
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One  million  six  hundred  and  thirty-nine  thonsaxid  cipher  words  of 
weather  reports  were  received  at,  and  sent  from,  this  office  daring  the 
year.  Seventy  thousand  two  hundred  and  twenty  five  telegrams,  other 
than  weather  reports,  were  sent  and  received  daring  the  same  period. 

On  account  of  the  reduced  rates  for  Government  telegrams,  including 
the  reports  sent  over  circuits,  the  service  was  enabled  to  largely  extend 
the  dissemination  of  weather  reports  and  forecasts  for  the  benefit  of  the 
public. 

SEA-COAST  TELEGRAPH  LINE. 

This  line  extends  along  the  Atlantic  Coast  from  Smithville,  'S.  C,  to 
Gape  Henry,  Va.,  and  from  Ghincoteague,  Va.,  to  Sandy  Hook,  F.  J. ; 
it  has  proved  of  great  value  to  shipping,  and  afibrds  a  means  of  rapid 
communication  when  assistance  may  be  required.  Portions  of  this  line 
are  now  used  as  a  telephone  line  by  the  Life-Saving  Service,  and  in 
cases  of  wreck  the  crews  of  life-saving  stations  are  enabled  to  more 
promptly  reach  the  scene  of  the  wreck.  The  value  of  this  line  to  the 
Signal  Service  and  to  the  shipping  interest  of  the  country  is  such  as  to 
require  not  only  a  liberal  appropriation  for  its  maintenance,  but  an 
additional  appropriation  for  its  extension  along  the  coast. 

This  service  has  in  a  single  year,  by  means  of  this  line,  saved  prop- 
erty the  value  of  which  exceeded  the  entire  amount  appropriated  for 
the  support  of  ihe  Signal  Service.  A  contract  has  been  made  for  the 
manufacture  and  laying  of  the  cable  to  connect  Nantucket  with  the 
mainland,  and  it  is  expected  that  telegraphic  communication  will  be 
established  with  this  island  during  the  present  year,  thus  adding  to 
this  service  a  most  valuable  station  for  the  display  of  storm  signals. 

UNITED  STATES  MILITARY  TELEGRAPH  LINES. 

These  lines  have  been  constructed  and  operated  by  the  Signal  Service 
in  unsettled  portions  of  the  country  not  occupied  by  commercial  lines, 
and  it  has  been  the  policy  of  this  service  to  discontinue  these  lines  as 
soon  as  commercial  lines  were  constructed.  The  aggregated  length  of 
military  telegraph  lines  now  operated  by  this  service  is  2,779  miles, 
against  2,805  miles  in  operation  at  date  of  last  report.  The  lines  at 
present  operated  are  distributed  as  follows : 


Department  of  Dakota 693 

Department  of  the  Missonii 532 

Departments  of  the  Columbia  and  California 512 

Department  of  Arizona 510 

Department  of  Texas 197 

Department  of  the  Platte 85 

Total 2,779 

The  accompanying  map  exhibits  the  various  sections  of  United  States 
militajcy  telegraph  lines  now  in  operation  and  those  abandoned  during 
former  years. 

The  cx)n8truction  of  the  following  new  lines  has  been  recommended 
by  the  respective  department  commanders,  and  will  be  included  in  the 
estimates  for  the  next  fiscal  year,  viz.,  from  Fort  Gaston,  Oal.,  to  the 
North  Fork  of  Mad  Kiver,  Cal.,  28  miles;  from  Fort  Halleck,  Nev.,  to 
Halleck  Station,  Nev.,  12  miles. 

The  lines  have  worked  well,  rendering  valuable  aid  in  military  opera- 
tions, and  those  in  the  Northwest  have  enabled  the  Signal  Service  to 
secure  important  meteorological  reports  from  unsettled  regions  not  oc- 
cupied by  commercial  lines.    I  am  indebted  for  the  liberal  assistance 


Digitized  by  LjOOQ IC 


EEPORT   OF   THE   CHIEF   SIGNAL   OFFICER.  11 

rendered  by  the 'department  and  post  commanders  for  aid  in  the  opera- 
tion and  repair  of  these  lines.  As  these  lines  are  operated  for  the  bene- 
fit of  the  Army  at  large,  it  is  recommended  that  legislation  be  secored 
aathorizing  the  permanent  detail  of  fifty  enlisted  men  from  the  line  of 
the  Army  for  duty  with  these  lines,  and  the  enlisted  men,  while  so  serv- 
ing,  to  receive  extradnty  pay  from  the  line  receipts.  A  detailed  report 
of  the  officer  in  charge  of  the  military  telegraph  lines  will  be  fonnd  in 
Appendix  Ko.  63. 

BOARDS  OF  TRADE. 

This  service  has  continued  its  cooperation  with  boards  of  trade, 
chambers  of  commerce,  and  other  commercial  organizations  in  the  prin- 
cipal cities  throughout  tbe  country,  and  the  many  applications  received 
from  these  organizations  for  an  increase  of  the  information  furnished 
by  this  service  indicates  the  importance  of  the  work.  These  numerous 
demands  cannot  be  fully  satisfied  with  the  means  at  the  disposal  of  this 
service,  and  the  important  intei'ests  represented  by  these  organizations 
calls  lor  a  more  liberal  support  from  Congress.  Many  of  these  organi- 
zations have  appointed  meteorological  committees,  which  have  proved 
important  auxiliaries  to  this  service,  as  they  confer  with  the  Chief 
Signal  Officer  and  give  information  relative  to  the  wants  of  the  par- 
ticular industries  represented,  and  offer  suggestions  as  to  the  best 
means  of  supplying  those  wants.  Inspecting  officers  consult  with  these 
committees  as  to  the  character  of  the  work  performed  by  the  observer 
and  obtain  reliable  information,  which  enables  me  to  determine  whether 
or  not  the  duties,  so  far  as  they  relate  to  distributing  information,  are 
properly  performed.  A  list  of  boards  of  trade  co-operating  with  this 
service  will  be  found  in  Appendix  No.  64. 

STATE  LEATHER  SERVICES. 

The  meteorological  services  organized  in  a  number  of  States  have 
coDtinued  to  co-operate  with  the  Signal  Service  with  gratifying  results. 
The  New  England  Meteorological  Society  performed  excellent  service 
in  distributing  the  weather  forecasts  and  special  predictions  for  that 
section  over  railroad,  telegraph,  and  telephone  lines.  The  State  serv- 
ices in  Ohio  and  Alabama  have  likewise  aided  in.  distributing  the 
special  predictions  of  this  service  over  the  lines  of  railroad  in  those 
States,  these  predictions  being  telegraphed  from  this  office  to  the  chiefs 
of  the  weather  services  at  midnight.  Similar  arrangements  are  now 
being  made  with  the  chiefs  of  other  State  services  for  a  wider  distribu- 
tion of  the  weather  forecasts  of  this  service.  A  list  of  the  States  in 
which  local  State  services  have  been  formed  will  be  found  in  Appendix 
No.  65. 

MISCELLANEOUS. 
COLD-WAVE  SIGNALS. 

There  is  scarcely  an  industry  which  is  not  more  or  less  affected  by 
the  sadden  and  marked  fall  in  temperature.  This  service  has  long 
appreciated  tiie  value  of  forecasts  which  would  give  the  public  informa- 
tion as  to  the  approach  of  cold  waves,  but  it  was  not  until  late  in  1883 
that  a  definite  system  was  inaugurated  and  signals  displayed  giving 
warning  of  the  approach  of  these  waves.  This  system  of  warnings  met 
with  inunediate  &vov  throughout  the  entire  country,  and  the  press,  in 
most  emphatic  terms,  indorsed  the  effort  made  by  the  service.    All 
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braoches  of  agricultore,  extensive  frait  dealers,  cotton  planters,  offi 
cials  of  railroad  companies^  and  others,  expressed  the  greatest  satisfac- 
tion with  the  warnings,  and,  in  many  instances,  individuals  have  par-  • 
chased  flags  and  displayed  them  in  towns  adjacent  to  Signal  Service 
stations.  Eailroads  and  telegraph  companies  have  almost  withoat  ex- 
ception cooi)erated  with  the  service  in  distributing  these  warnings 
withoat  expense  to  the  Government  All  means  available  are  nsed  by 
the  service  in  giving  publicity  to  the  cold-wave  warnings,  that  the 
greatest  benefits  possible  may  result  from  each  forecast.  During  the 
present  year  this  system  has  been  greatly  extended,  the  number  of 
stations  displaying  the  signal  has  been  increased,  but,  owing  to  the 
ver^"^  limited  appropriation  made  for  the  Signal  Service  this  office  has 
only  been  able  to  furnish  flags  to  regular  stations  and  to  pay  the  cost 
of  telegraphing  the  warnings.  An  annual  appropriation  of  Ave  thou- 
sand dollars  would  enable  me  to  extend  this  system  of  warnings  over 
the  greater  part  of  the  United  States,  and  the  benefits  which  would 
result  from  such  warning  induce  me  to  earnestly  recommend  that  an 
appropriation  be  made  for  this  branch  of  the  service.  A  detailed  re- 
port, contained  in  Appendix  Ko.  54,  gives  the  stations  at  which  cold- 
wave  signals  are  displayed  and  evidence  as  to  the  practical  value  of 
these  signals. 

WKATHBB  AND  TEKPIBBATUBB  SIGNALS. 

A  system  of  signal  flags  to  indicate  the  changes  in  temperature  and 
weather  has  been  greatly  extended  during  the  present  year.  These 
flags  are  extensively  displayed  on  lines  of  railroads  and  at  railroad  sta- 
tions, and  communicate  the  weather  forecast  made  by  this  office  to  many 
who  are  unable  to  procure  the  printed  indications.  A  ftiU  description 
of  these  signals  and  the  extent  to  which  they  have  been  used  is  given 
in  Appendix  Ko.  65.  ^ 

RAILWAY  WEATHEK  BULLBTINB. 

The  Signal  Service  furnishes  the  weather  indications  at  a  flxed  hour 
to  any  railway  company  volunteering  to  transmit  them  over  their  lines 
without  charge  to  the  United  States.  This  system  of  weather  reports 
has  proved  a  most  valuable  adjunct  to  the  Signal  Service.  Many  rail- 
road companies  have  generously  extended  their  aid,  and  the  indications 
are  daily  posted  at  hundreds  of  small  towns,  villages,  and  stations 
throughout  the  country,  and  thus  thousands  of  people  are  kept  fully 
informed  as  to  the  probable  conditions  of  the  weather  in  localities  where 
daily  papers  are  not  published.  A  list  of  railroads  co-operating  in  this 
work  will  be  found  in  Appendix  No.  56. 

FLOOD  WABNINOe. 

The  system  of  river  observations  and  flood  warnings  of  the  Signal 
Service  has  been  greatly  improved  during  the  present  year. 

In  November,  1884,  special  instructions  were  issued,  in  pamphlet 
form,  for  the  guidance  of  river  observers  in  erecting  gauges,  taking 
observations,  rendering  reports,  etc.  On  January  1, 18i85,  the  special 
river  stations  were  arranged  in  sections  and  placed  in  charge  of  the 
Signal  Service  observers  at  section  centres.  These  centres  are  usually 
located  at  some  important  city  where  the  river  reports  in  the  vicinity 
can  be  most  advantageously  collected  and  published  for  the  benefit  of 
the  river  commerce.  For  detailed  report  upon  this  subject  see  Appen- 
dix No.  67. 
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COTTON  SBOION  REPORTS. 

The  system  of  cotton- region  reports  inaugorated  in  1881  has  been 
oontinoed,  and  the  rei)orts  are  considered  of  great  valne  to  the  plan- 
ters and  to  the  cotton  interest  throughout  tbe  country.  Beports  of 
rainfall  and  maximum  and  minimum  temperatures  are  promptly  dis- 
tributed daily  £rom  the  districts  centres,  and  alL  large  cities  in  the 
South  are  supplied  with  this  information.'  These  reports  are  published 
in  the  newspapers  and  bulletins  at  cotton  exchanges,  where  they  are 
readily  accessible  to  the  business  men  and  general  public.  BeiK)rts  are 
collected  and  disseminated  throughout  the  cotton  region  from  April 
1st  to  October  31st,  each  year ;  this  year,  however,  owing  to  the  small 
balance  of  the  appropriation  available  for  the  purpose  the  observations 
were  not  commenced  until  May  Ist.  I  have  received  numerous  requests 
from  those  interested  in  these  reports  urging  that  they  be  made  con- 
tinuous throughout  the  year.  These  requests  should  be  complied  with^ 
and  I  recommend  that  the  appropriation  tor  the  cotton-region  reports 
be  increased  from  seven  to  twelve  thousand  dollars.  A  description 
of  the  cotton-region  reports  will  be  found  in  Appendix  No.  58. 

FROST  WARNINGS. 

The  system  of  frosts  warnings  for  the  benefit  of  the  tobacco,  sugar^ 
and  ftnit  interests  of  the  country  has  been  continued  during  the  year. 
Special  attention  has  been  given  to  the  system  of  warnings  for  the  cran- 
berry interest  in  Wisconsin,  Massachusetts,  and  New  Jersey,  and  sta- 
tions have  been  established  which  assure  the  prompt  transmission  of 
firost  warnings  to  the  threatened  regions. 

The  railroads  in  the  Southwest  transmit  by  telegraph  the  warnings 
of  approaching  northers  issued  by  this  service.  Efforts  have  been  made 
to  improve  this  service  during  the  past  year,  and  a  cold-wave  station 
has  been  established  in  southern  Kansas  for  the  benefit  of  the  cattle  in- 
terest in  that  section  and  in  the  Indian  Territory. 

BOIBNTIFIO  WOBK. 
flTUDT  DIVISION. 

I  am  pleased  to  acknowledge  the  continued  valued  co-operation  of 
the  following  consulting  specialists  in  the  prosecution  of  the  scientific 
work  of  this  service : 

Prof.  John  Trowbridge,  Cambridge,  Mass. 

Prof.  H.  A.  Rowland,  Baltimore,  Md. 

Prof.  E.  S.  Pickering,  Cambridge,  Mass. 

Prof.  A.  W.  Wright,  New  Haven^  Conn. 

After  receiving  the  favorable  indorsement  of  many  European  mete- 
orologists, tiie  application  of  gravity  correction  to  barometric  observa- 
tions was  ordered,  and  the  necessary  tables  were  prepare  for  its  in- 
troduction, on  January  1, 1885.  Improved  tables  for  the  reduction  of 
barometric  pressure  to  sea-level  have  been  prepared  and  submitted  for 
adoption  in  place  of  the  monthly  constants  now  in  use.  Before  making 
this  change  it  has,  however,  been  thought  advisable  to  refer  tbe  subject 
to  the  attention  of  various  foreign  meteorologists  and  national  weather 
services,  hoping  thereby  to  bring  about  a  greater  uniformity  in  the  prac- 
tical treatment  of  this  important  matter. 

The  question  of  the  proper  exposure  of  thermometers  has  been  care- 
fully considered,  and  a  report  on  the  work  thus  far  accomplished  is  ready 
for  publication.    As  a  practical  application  of  the  results  of  these  in- 
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vestigatioDS,  mnch  attention  has  been  given  to  the  locality  and  envi- 
ronment of  thermometers  at  all  Signal  Service  stations,  and  many  im- 
provements in  their  exposures  have  been  made.  On  January  1, 1885, 
the  time  of  taking  all  simultaneous  observations  of  this  service  was 
advanced  eight  minutes,  so  that  these  observations  are  now  taken  on 
the  even  hours  of  standard  time.  This  change  in  time  was  made  in 
conformity  with  the  recommendations  of  the  International  Prime  Merid- 
ian and  Time  Conference,  held  in  this  city  in  October,  1884,  The  col- 
lection of  data  relative  to  tornadoes  has  been  continued;  as  in  past 
years,  and  a  report  on  the  tornadoes  ot  1884  has  been  published.  A 
corps  of  voluntary  tornado  reporters  send  in  accounts  of  all  destructive 
local  storms  and  receive  in  return  the  publications  of  this  office  bearing 
on  this  subject. 

The  special  observation  and  study  of  thunder-storms  began  last  year, 
has  been  carried  on  with  valuable  results.  About  15,000  repons  from 
2,500  observers  have  been  received.  Monthly  summaries  ot  thunder- 
storms are  compiled  for  insertion  in  the  Monthly  Weath<ir  Review,  and 
a  report  on  the  thunder-storms  of  May,  1884,  has  been  published  as  a 
Signal  Service  Note. 

The  compilation  of  a  general  bibliography  of  meteorology  h<is  been 
continued,  and  about  forty-five  thousand  titles  have  been  collected, 
twenty  thousand  having  been  added  during  the  past  year. 

This  catalogue  will  be  enlarged,  and  the  work  of  subject  classification 
completed,  during  the  coming  year,  thus  rendering  available  for  the 
work  of  this  office  an  approximately  complete  index  to  meteorological 
literature. 

The  completeness  of  the  bibliography  is  due,  largely,  to  the  earnest 
co-operatioQ  of  meteorologists  and  librarians  throughout  the  world,  many 
of  whom  have  contributed  special  bibliographies  for  their  respective 
countries ;  this  fact,  added  to  its  great  value  to  all  students  of  meteor- 
ology, renders  the  immediate  publication  of  the  work  a  matter  of  the 
highest  importance. 

By  an  arrangement  with  Prof.  S.  A.  King,  aeronaut,  of  Philadelphia, 
five  balloon  voyages  have  been  made  for  the  special  objects  of  studying 
the  distribution  of  temperature  and  moisture.  The  service-is  indebted 
to  Professor  King  for  doing  this  work  without  other  remuneration  than 
payment  of  actual  expenses.  The  records  of  all  his  voyages,  about  two 
hundred  and  fifty  in  all,  are  now  being  examined  for  comjiilation  of  me- 
teorological results. 

A  general  report  on  the  water  supply  of  the  Yellowstone  Park  has 
been  prepared,  showing  that,  as  nearly  as  can  be  estimated,  the  local 
rain  and  snowfall  furnishes  all  the  water  required  for  the  observed 
amount  of  flow  of  geysers,  discharge  of  rivers,  and  evax)oration. 

Prof.  .Cleveland  Abbe,  Assistant,  has  continued  in  charge  of  this 
division,  and  his  detailed  rei)ort  of  work  performed  is  given  in  Ap- 
pendix No.  Qd. 

PHYSICAL  LABORATORY  DIVISION. 

In  January,  1885,  a  division  known  as  the  Physical  Laboratory  Di- 
vision was  organized.  This  includes  the  division  formerly  known  as 
the  Meteorological  Observatory,  and  in  addition  to  the  custody  and 
care  of  the  instruments,  their  comparison  and  adjustment  witli  stand- 
ards, etc.,  there  was  assigned  to  it  the  duty  of  establishing  and  main- 
taining a  laboratory  to  which  all  questions  involving  experiment  may 
be  referred,  and  in  which  improvements  in  methods  and  instruments 
may  be  tested  and  developed. 
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In  this  diTision  the  regular  work  of  comparison  of  thermometers  and 
barometers  with  the  standards  of  the  service  has  continned  during  the 
year.  Nearly  two  thousand  barometers  have  been  compared,  in- 
cluding about  three  hundred  belonging  to  private  individuals.  About 
two  hundred  barometers  have  been  repaired,  compared,  and  issued  to 
statious,  besides  a  large  number  of  anemometers,  wind-vanes,  etc. 

The  final  determination  of  the  standard  of  thermometry  is  only  de- 
layed by  the  non  arrival  of  a  few  thermometers  si^cially  made  and 
compared  at  low  temperatures  with  the  Kew  standards.  Junior  Pro- 
fessor Russell  has  completed  the  preparation  of  a  paper  discussing  the 
whole  question,  which  will  be  ready  for  publication  as  soon  as  compari- 
son of  these  instruments  with  our  own  standards  can  be  carried  out. 

The  investigation  of  the  question  of  hygrometry  has  been  continued. 
For  the  purpose  of  throwing  light  on  some  very  important  points, 
Jooior  Professor  Marvin  was  sent  to  Pike's  Peak  in  March,  with  in- 
Btractions  to  carry  out  a  series  of  observations  at  Colorado  Springs  and 
OD  the  summit  of  the  mountain.  The  results,  which  are  being  dis- 
cussed by  Professor  Ferrel,  promise  to  add  much  to  our  information 
upon  this  subject. 

Several  methods  of  observing  underground  temperatures  have  been 
studied,  and  it  is  believed  that  important  improvements  in  thermpmet- 
ric  devices  have  been  discovered.  Arrangements  are  being  made  for 
observation  of  earth  temperatures  at  several,  points  during  the  coming 
year. 

Studies  of  the  electrical  condition  of  the  atmosphere  have  been  con- 
tinned  at  Baltimore  and  Cambridge,  and  lately  at  the  office  in  Wash- 
ington. A  continuous  photographic  record  has  been  maintained  at 
Bsdtimore.  It  is  my  intention  to  increase  the  number  of  stations  for 
the  experimental  study  of  this  important  question  as  soon  as  I  can  de- 
termine upon  the  most  practicable  forms  of  apparatus. 

Among  other  problems  which  have  been  considered  in  the  laboratory, 
in  addition  to  the  above,  may  be  mentioned  the  determination  of  the 
relative  sensitiveness  of  thermometers  with  spherical  and  cylindrical 
bulbs,  when  used  wet  or  dry ;  a  determination  of  the  limits  of  speed 
neces^sary  in  the  whirled  wet-bulb  psychrometer,  and  a  study  of  the  de- 
gree of  accuracy  with  which  the  attached  thermometer  represents  the 
mean  temperature  of  the  mercury  in  the  barometric  column. 

There  is  a  large  class  of  meteorological  phenomena  that  cannot  be 
investigated  by  means  of  the  data  furnished  by  the  regular  observations 
taken  at  the  regular  Signal  Service  stations,  and  with  a  view  of  ob- 
taining these  desired  data  I  have  submitted  estimates  for  the  construc- 
tion of  suitable  buildings  and  the  purchase  of  necessary  instruments 
for  a  meteorological  observatory  and  physical  laboratory  at  Fort  Myer, 
Virginia.  Many  of  the  instruments  necessary  for  such  an  observatory 
are  at  present  in  the  instrument  room  at  this  office,  but  in  the  present 
building  no  suitable  place  can  be  found  for  mounting  them.  This  serv- 
ice is  greatiy  in  need  of  a  first-class  meteorological  station,  where 
hourly  observations  may  be  made  of  the  meteorological  elements,  or 
self-registering  instruments  mounted  so  that  hourly  readings  of  the 
instruments  may^  be  obtained  from  the  records.  This  observatory 
should  be  located  at  Fort  Myer,  Virginia,  the  present  school  of  instruc- 
tion lor  the  Sigiial  Service,  as  it  affords  an  excellent  exposure  for  the 
instruments  and  would  serve  as  a  training  school  for  observers  of  the 
Si^al  Service. 

A  detailed  report  of  Prof.  T.  C.  Mendenhall,  Assistant,  in  charge  of 
the  Physical  Laboratory  Division,  will  be  found  in  Appendix  "So.  67. 
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ARCTIC  WORK. 

During  the  last  fiscal  year  Lieatenant  Greely  has  submitted  his  for- 
mal report  concerniug  the  operations  of  the  Lady  Franklin  Bay  Expe- 
dition. He  properly  decided,  in  view  of  the  great  public  interest  in 
his  work,  that  it  was  better  the  formal  report  should  be  submitted  at 
the  earliest  possible  moment  without  delaying  it  for  further  prepara- 
tion and  elaboration  of  the  scientitic  appendices. 

As  far  as  his  limited  means  would  permit  he  carried  out  the  scien- 
tific programme  of  the  Hamburg  International  Polar  Conference,  and 
brought  back  with  him  in  safety  an  unbroken  series  of  meteorological^ 
tidal,  magnetical,  and  other  observations,  which  cannot  fail  to  be  val- 
uable contributions  to  the  international  scheme. 

The  large  number  of  careful  pendulum  observations  made  under 
favorable  conditions,  with  corresponding  time  observations,  have  been 
transmitted,  for  reduction  and  discussion,  to  the  Superintendent  of  the 
United  States  Coast  and  Geodetic  Survey,  to  whose  initiative  and  ex- 
pense these  valuable  observations  are  largely  due* 

Elaborate  and  unbroken  series  of  tidal  observations  at  Fort  Conger, 
supplemented  by  simultaneous  series  at  six  other  points  in  the  Arctic 
Ocean  and  Bobeson  Channel,  have  been  submitted  to  the  same  official, 
and  it  is  hoped  that  through  these  observations  the  co-tidal  lines  of 
the  Polar  Ocean  and  Bobeson  Channel  may  be  satisfactorily  deter- 
mined. 

The  Chief  Signal  Officer  nas  also  intrusted  to  the  same  department 
the  detailed  magnetical  observations,  which  involved  over  one  hundred 
and  fifty  thousand  separate  readings  of  instruments,  for  reduction  and 
discussion. 

The  meteorological  observations,  including  sea  temperatures  and 
soundings,  as  well  as  valuable  observations  on  the  velocity  of  sound 
at  low  temperatures,  have  been  arranged  and  treated,  as  fully  as  the 
time  would  permit,  by  Lieutenant  Greely. 

Other  scientific  appendices  have  either  been  treated  by  that  officer, 
or  through  his  efforts  have  been  elaborated  by  scientific  gentlemen 
whom  he  has  interested  in  his  collections. 

The  lack  of  any  appropriation  for  the  preparation  of  these  reports 
has  necessarily  resulted  in  these  discussions  being  made  gratuitously. 
Their  hearty  co-operation,  thoroughly  in  accord  with  the  true  spirit  of 
scientific  inquiry,  merits  for  these  gentlemen  the  cordial  thanks  of  this 
bureau. 

Beyond  the  scientific  work  done  in  accordance  with  the  outlined  pro- 
gramme, the  expedition  further  distinguished  itself  by  supplementary 
work  in  the  way  of  geographical  discovery.  It  should  be  noted  to  the 
credit  of  the  expedition  that  the  scientific  work  was  never  in  any  man- 
ner neglected  in  the  interest  of  field-work.  The  geographical  work, 
considering  the  force  employed,  the  lack  of  funds  for  their  proper  equip- 
ment, and  the  physical  difficulties  from  shortness  of  season  and  the 
unfavorable  ice  conditions  in  such  high  latitudes,  is  probably  unequalled 
in  the  annals  of  Arctic  exploration.  The  extent  of  the  work  done  may- 
be best  shown  by  the  statement  that  it  covered  nearly  three  degrees 
of  latitude,  and  above  the  eightieth  parallel  reached  over  one-eighth 
of  the  circle  of  the  globe. 

lu  the  autumn  of  18S1,  Lieutenant  Greely  succeeded  in  establishing 
several  depots  for  future  journeys,  and  in  extending  the  work  of  ex- 
ploration in  the  vicinity  of  his  winter  quarters.  During  the  spring  and 
summer  of  1882,  besides  the  many  short  trips  of  exploration,  four  im- 
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portant  joameys  were  made.  The  first,  nnder  Doctor  Pavy,  attempt- 
ing to  discover  land  northward  of  Gape  Joseph  Henry,  failed  through 
the  disintegration  of  the  polar-pack,  which  left  tne  party  drifting  for  a 
day  just  soath  of  the  eighty-third  parallel.  Two  trips  of  Lieatenant 
Greely  himself,  one  in  the  spring  and  the  other  in  the  summer,  resulted 
in  the  successful  penetration  and  exploration  of  the  interior  of  Grin- 
nell  Land.  The  fart.hest  point  reached  in  Lieutenant  Greely's  second 
trip  was  the  summit  of  Mount  Arthur,  from  which  he  discovered  the 
northern  portion  of  Grinnell  Land  to  be  covered  by  an  ice-cap  of  prob- 
ably six  thousand  square  miles  area,  which  pushes  southward,  in  the 
form  of  glaciers,  through  all  the  valleys  of  two  mountain  ranges, 
named  Garfield  and  Conger.  These  glacial  ofif-shoots  feed  a  large  lake, 
of  over  three  hundred  square  miles  area  and  at  an  elevation  of  five 
hundred  feet  above  the  sea.  This  lake,  named  by  Lieutenant  Greely 
after  the  Chief  Signal  Officer,  drains  by  a  considerable  river  through 
Chandler  Fiord  into  Lady  Franklin  Bay.  The  valleys  adjoining  the 
lake  were  found  covered  with  an  unusually  luxuriant  vegetation,  which 
aiforded  sufficient  pasturage  for  large  herds  of  musk-oxen. 

The  discoveries  of  the  ensuing  year  showed  a  large  ice-cap  to  the 
south  of  the  fertile  belt  of  his  farthest  west.  These  explorations  con- 
sequently revealed  remarkable  physical  conditions  in  Grinnell  Land, 
which  have  been  hitherto  unsuspected,  t.  e.,  a  series  of  fertile  valleys 
extending  from  Bobeson  Channel  to  the  western  Polar  Sea,  hemmed 
in  to  the  northward  and  southward  by  ioe-caps  of  immense  thickness, 
which/eed  glacial  lakes  of  considerable  extent,  drained  by  rapid  rivers 
into  the  Polar  Ocean. 

Professor  Nordenskiold  hoped  for  but  failed  to  find  similar  physical 
conditions  in  Danish  Greenland,  nearly  a  thousand  miles  south  of  the 
point  where  Lieutenant  Greely  found  tliem  in  Grinnell  Land. 

The  most  brilliant  expedition  of  the  year  was  that  of  Lieutenant 
Loekwood,  who  was  charged  by  Lieutenant  Greely  with  the  explora- 
tion of  the  north  coast  of  Greenland.  Lieutenant  Loekwood  during 
an  absence  of  sixty  days,  travelled  with  sledge  nearly  a  thousand  miles, 
and  succeeded  in  reaching,  with  Sergeant  Brainard  and  Eskimo  Chris- 
tiansen, May  13, 1882,  Loekwood  Island,  latitude  83^  24'  N.,  longitude 
i(K^  45^  W.,  whence  he  saw,  fifteen  miles  to  the  northeast  of  his  farthest 
laud,  Cape  Washington,  in  about  83^  35'  N.,  38o  W. 

Lieutenant  Loekwood  commended  in  the  highest  terms  the  energy 
and  good  judgment  of  Sergeant  Brainard,  and  also  the  remarkable 
manner  in  which  the  supporting  party,  consisting  of  Sergeants  Jewell, 
Balston,  Lynn,  Elison,  Corporal  Sailor,  and  Private  Frederick  did  their 
portion  of  the  work. 

The  general  results  of  Lieutenant  Lockwood's  work  may  be  summed 
up,  not  only  in  the  fact  that  he  advanced  the  American  flag  to  an  un- 
paralleled latitude,  but  that  he  carried  Greenland  over  forty  miles  of 
latitude  northward,  and  over  ten  degrees  of  longitude  to  the  eastward 
of  the  extreme  point  which  had  ever  been  seen  by  his  predecessors. 
He  added  over  a  hundred  miles  of  previously  unknown  coast,  which 
consists  of  precipitous  highlands,  intersected  by  broad  deep  fiords  of 
unknown  extent.  Lieutenant  Greely  points  out,  as  a  gratifying  feat- 
ure, the  entire  freedom  of  the  party  from  sickness  or  disaster  of  any 

kind.    He  further  says : 

«  ^  »  •  •  •  • 

In  accomplishing  this  work  Lieutenant  Loekwood  displayed  a  lemarkable  amount  of 
euei^,  courage,  and  perseyerance.  His  sucoesSy  which  I  cannot  judge  as  otherwise 
than  as  grateful  to  the  country,  was  won  only  by  great  endurance  ana  much  physical 
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BofferiiiffB  on  the  part  of  himself  and  his  party.  I  oannot  do  otherwiBe  than  especially 
invite  the  attention  of  the  War  Department  to  his  work,  and  commend  his  memory 
to  the  most  fovorable  consideration  of  his  superiors.  His  labors  in  extending  north- 
ward the  limits  of  Greenland,  and  later  in  determining  the  western  outlines  and  the 
interior  conditions  of  Grinnell  Land,  resulted  in  important  additions  to  our  knowl- 
edge of  the  physical  features  of  that  part  of  the  Arctic  Circle.  His  work  reached  from 
Cape  Washington,  38^  W.,  to  Arthur  Land,  839  W.,  thus  covering  above  the  eight- 
ieth parallel  one:eighth  of  the  circle  of  the  globe.  He  worthily  upheld  the  honor  of 
the  American  for  courace,  energv,  and  perseverance.  If  his  tragic  fate  awakened 
the  sympathy  of  the  wond^  none  tne  less  snould  his  successAil  work  receive  recogni- 
tion.   He  unfortonately  did  not  return  for  merited  promotion. 

Under  similar  circumstances  it  would  have  seemed  grateful  had  my  death  and  serv- 
ices been  announced  to  the  Army  in  general  orders,  and  such  tribute,  I  trust,  may 
yet  seem  proper  to  Lieutenant  Lockwood's  memory. 

•  •  •  •  •  «  * 

He  also  acknowledges  the  extiaordinary  energy  and  determination 
of  the  supporting  party,  and  the  remarkable  adaptability  shown  by 
them  for  the  work.  After  quoting  Lieutenant  Lockwood's  remarks  of 
commendation.  Lieutenant  Oredy  adds: 

•  «••••* 

It  is  Justice  to  add  that  Sergeant  Brainard  was,  of  necessity,  repeatedly  assigned  by 
me,  in  connection  with  the  work  of  the  expedition,  to  an  officer's  command,  and  that 
his  conduct  was  uniformly  such  as  to  win  commendation.  Apart  from  his  valuable 
service  in  the  field  I  believe  that  he  possesses  qualities  which  merit  reward  and  which 
would  render  his  promotion  to  the  grade  of  second  lieutenant  most  suitable.  I  heartily 
recommend*  such  promotion.    «    •    • 

In  1883  Lieutenant  Lockwood's  attempt  to  further  explore  the  Green- 
land coast  was  carried  out  with  remarkable  rapidity  until  be  was 
obliged,  by  the  disintegration  of  the  polar-pack  in  the  neighborhood  of 
Gape  Bryant,  to  return  to  Fort  Gonger. 

During  this  trip  Sergeant  Brainard  and  Eskimo  Ghristiansen  nar- 
rowly escaped  being  set  off  in  the  Polar  Sea  by  the  breaking  up  of  the 
pack. 

Later  in  that  ye'ar  Lieutenant  Lockwood,  sent  by  Lieutenant  Greely 
to  attempt  the  crossing  of  Grinnell  Land,  succeeded,  via  Archer  Fiord 
and  Beatrix  Bay,  in  striking  a  series  of  valleys  which  enabled  him  to 
cross  the  divide  and  strike  salt  water  in  Greely  Fiord,  which  opens  to 
the  westward  into  the  Polar  Sea*  From  his  farthest  point  Lieutenant 
Lo&kwood  saw  a  distinct  cape  (Gape  Lockwood),  which  was  believed  to 
be  on  a  new  land,  which  was  named,  after  the  President  of  the  United 
States  at  that  time,  Arthur  Land. 

This  highland  probably  consisted  of  the  same  mountains  which  were 
seen  in  that  direction  by  Lieutenant  Greely  the  preceding  year,  fix>m 
the  summit  of  Mount  Arthur,  forty -five  hundred  feet  elevation. 

The  most  striking  result  of  Lieutenant  Lockwood's  trip  was  the  dis- 
covery of  a  remarkable  ice-cap  which  covers  the  interior  of  Grinnell 
Land  to  the  southward.  This  ice-cap,  named  by  Lieutenant  Greely 
Mer  de  Glace  Agassiz,  presented  for  over  fifty  miles  as  a  front  an  un- 
broken wall  of  tee  averaging  one  hundred  and  fifty  feet  in  height, 
brokeli  only  at  two  places  sufQciently  to  permit  a  possible  ascent  Lieu- 
tenant Greely  says : 

•  •*•««« 

During  this  journey  Lieutenant  Lockwood  and  Sergeant  Brainard  displayed  energy, 
endurance,  loyalty,  and  pluck  which  was  hardly  second  to  their  record  of  the  previ- 
ous year  on  the  shores  of  the  frozen  Polar  Sea.  For  nearly  a  week  the  entire  party 
lived  on  less  than  half  rations  in  order  to  render  as  complete  as  possible  their  work  of 
exploration  and  discovery. 

Lieutenant  Lockwood's  loyalty  in  this  matter  impressed  me  with  particular  force. 
He  had  deemed  the  crossing  of  Grinnell  Land  an  impossibility,  and  in  starting  out 
had  entreated  me  to  permit  nim  instead  to  examine  the  glacial  system  of  LaJce  EfaoBen* 
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Hii  penisteiioy,  eoergy,  and  fidelity  in  attemi>tiiig  the  lonte  from  Beatrix  Bay,  after 
fiulinff  in  Ella  Bay,  evidenced  meet  strongly  his  extermination  that  his  commanding 
offieers  idea  of  the  practicability  of  the  crosdng  of  Grinnell  Land  should  not  fau 
throoghhim.    •    •    « 

The  brilliant  geographical  work  of  the  second  year  was  accomplished 
despite  the  recommendation  of  his  snrgeon  to  Lieutenant  Greely  that 
he  should  abandon  work  of  that  character  on  the  ground  of  possible 
aeddeuts.  Lieutenant  Greely's  letter  (enclosure  No.  63  to  his  report) 
indicates  the  proper  spirit  on  the  part  of  an  officer  and  soldier  charged 
with  important  and  dangerous  work. 

Provision  for  retreat  was  not  neglected  for  geographical  work.  De- 
spite the  same  medical  objections  Lieutenant  Oreely  wisely  accumu- 
lated, as  early  as  February,  a  store  of  provisions  at  Gape  Baird,  which 
was  later  used  during  his  retreat.  These  stores  were  supplemented 
later  by  other  supplies  and  also  by  the  addition  of  the  English  boat, 
which  had  been  brought  by  Sergeant  Bice  and  party  from  Thank  God 
Harbor  doriug  April. 

On  the  first  of  August  the  party  was  completely  prepared  for  a  re- 
treat in  case  no  vessel  should  reach  them  duriog  the  ensuing  week. 

The  two  years'  work  of  scientific  observations  and  geographical  ex- 
plorations were  made  successfully,  without  sickness  or  disaster,  as  is 
shown  by  the  following  extract  from  the  report : 

•  •«««•• 

The  condition  of  the  party  for  the  coming  retreat  was  one  of  general  strength  and 
health,  despite  their  ardnons  labors  of  two  years  amid  nneqaalled  cold  and  darkness. 
Of  the  seven  hundred  and  tweuty-one  days  spent  at  Fort  Conger,  two  hundred  and 
sixty-eight  days  had  been  marked  by  the  total  absence  of  the  san.  On  two  hundred 
and  sixty-two  days  one  or  more  sledtre  parties  had  been  absent  in  the  field,  on  jour- 
neys entailing  from  two  to  sixty  dayr  absence,  and  some  three  thousand  miles  have 
been  traveledby  such  parties.  An  ubequalled  latitude  to  the  north  had  been  attained, 
to  Greenland  over  a  hundred  miles  of  new  coast  had  been  added,  and  to  the  westward 
Grinnell  Land  had  been  crossed,  its  interior  surveyed,  its  phvsical  geography  deter- 
mined, and  the  contours  of  its  northern  half  fixed  with  considerable  certainty.  This 
geographical  work  had  been  done  without  disaster,  without  physical  injury  to  any 
one,  and  for  its  prosecution  no  part  of  the  scientific  work  for  which  the  expedition 
was  formed  bad  been  neglected  or  abandoned. 

The  programme  of  observations  had  been  carried  out  as  fully  as  instruments  and 
eireumstancea  would  permit,  and  during  the  two  years  there  had,  on  an  average,  been 
made  and  recorded  daily  fuUy  five  hundred  observations.  •  •  • 

In  accordance  with  his  instractions.  Fort  Conger  was  formally  aban- 
doLed  on  the  9th  of  August,  the  earliest  moment  at  which  Archer 
Fiord  could  be  crossed.  The  attempt,  even  at  that  early  date,  nearly 
caused  the  destruction  of  the  launch.  By  indomitable  energy  the  party, 
in  twenty  days'  time,  with  their  boats  reached  Gape  Hawks,  at  the 
sonthem  extremity  of  Dobbin  Bay,  in  sight  of  Oax>e  Sabine.  They  had 
been  delayed  by  fog,  violent  gales,  densely  packed  floes,  and  at  one 
pdnt  were  four  days  embayed  by  new  ice.  Their  boats  were  almost 
hourly  in  danger  of  destruction,  and  serious  nips  were  of  frequent  occur- 
lence. 

Of  the  Gape  Hawks  depot  taken  up  by  him,  Lieutenant  Greely  says : 

The  depot  consisted  of  three  hundred  and  forty-two  pounds  of  stearine,  one  hundred 
tad  sixty-eight  iM>nnds  of  preserved  potatoes,  about  six  sallons  of  rum,  and  some  two 
hundred  and  fifty  pounds  of  bread.  Fully  nine- tenths  of  the  bread  had  spoiled  since 
oorprevioas  visit,  and,  owing  to  the  grave  uncertainty  of  theiuture,  the  entire  amount 
was  earefally  examined  for  such  as  was  serviceable,  and  a  considerable  quantity  of 
that  taken  was  so  mouldy  that  it  was  barely  eatable.  In  connection  with  subsequent 
events  it  may,  perhaps,  be  properly  stated  that  not  exceeding  a  hundred  pounds  more 
ef  bread  conld  possibly  have  been  selected  from  the  unserviceable  amount  left,  and 
sll  of  this  waa  permeated  and  covered  bv  a  slimy,  neen  mould,  which  rendered  the 
limd  wiftt  im  any  one,  and  eatable  only  by  a  ftMrvmg  man* 
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To  sapplement  oar  small  amoant  of  coal,  then  reduced  to  about  four  hundred  pounds, 
all  the  casks  at  Cape  Hawks  were  broken  op  and  taken  on  the  launch,  to  be  used  for 
steaming  purposes. 

We  ]eft  Cape  Hawks  at  4.25  p.m.  and  ran  southwest  nearly  an  hour,  finding  the 
old  ice  increasing  in  amount  and  in  places  cemented  thickly  together  with  young  ice. 
My  judgment  at  the  time  of  the  situation  is  best  shown  by  a  literal  quotation  from 
my  journal  of  that  date :  *<  I  cannot  but  feel  that  we  are  now  in  a  critical  situation, 
.not  knowing  what  can  be  depended  on.  Since  no  vessel  reached  this  point  in  1882 
and  1883  (to  this  time),  we  must  all  feel  an  uncert-ainty  as  to  the  party  for  our  relief 
being  at  Life-boat  Cove." 

•  »  «  •  •  «  • 

On  Aagnat  28th  the  boats  were  beset  in  attempting  to  reach  Ylctoria 
Head  from  Cape  Hawks. 

On  September  10th  Lieutenant  Greely,  abandoning  his  launch  and 
one  boat,  endeavored  to  reach  Cocked'  Hat  Island,  about  eleven  miles 
distant.  Severe  gales  on  two  occasions,  when  they  were  almost  within 
reach  of  shc^^,  drove  them  into  the  middle  of  Eane  Sea,  and  only  after 
thirty  days'  exposure  on  the  moving  pack  did  they  succeed  in  reaching 
land  at  Eskimo  Point,  in  Baird  Inlet. 

The  journal  of  Lieutenant  Lockwood  confirms  fully  the  statement  that 
Lieutenant  Greely  persisted  in  his  purpose  to  reach  tbe  Greenland  coast 
from  the  drifting  ice-pack,  despite  the  unanimous  opinion  of  his  officers 
and  men  to  the  contrary,  and  that  he  attempted  to  reach  the  Ellesmere 
coast  only  when  the  action  of  the  elements  had  made  such  course  the 
only  practical  one.  Had  he  been  able  to  carry  out  his  plans  he  would 
have  reached  the  Cape  York  natives,  where  he  could  have  wintered.  I 
had  expected  Lieutenant  Greely  would  succeed  in  doing  this,  and  in  it 
was  my  hope  for  his  safety.  In  this  particular  only,  and  by  no  fault  of 
the  party,  has  it  failed  me  in  any  of  my  expectations. 

The  retreat  by  boats  from  Fort  Conger  to  Cape  Sabine  may  well  be 
called  the  most  remarkable  boat  journey  of  the  age,  and  well  justifies 
the  encomiums  passed  on  it  by  a  high  English  authority  on  Arctic  ice 
navigation,  as  a  journey  demanding  unusual  powers  of  executive  ability 
and  as  evidencing  remarkable  capacity  for  command.  The  route  along 
the  coast  was  three  hundred  miles  in  length,  but  the  tortuous  course 
followed,  necessitated  by  the  ice-conditions,  entailed  over  five  hundred 
miles'  travelling.  This  journey  was  made  through  straits  and  seas 
filled  with  ice  of  remarkably  heavy  character,  the  navigation  of  which 
is  always  most  dangerous,  and  frequently  destructive.  It  is  evident 
that  such  a  journey  could  only  be  made  by  a  combination  of  prudent 
and  daring  measures,  by  the  result  of  which  the  commander  must  stand 
or  fall.  Whatever  inexperienced  critics  may  characterize  as  errors, 
it  none  the  less  follows  that  Lieutenant  Greely  brought  in  health  and 
strength  his  entire  party,  and  in  safety  all  the  recoils  and  important 
scientific  instniments  connected  with  his  two  years'  work,  to  the  ap- 
pointeil  place  at  Cape  Sabine,  and,  but  for  the  rashness  with  which  the 
"  Proteus "  was  forced  into  the  ice,  the  entire  party  would  have  re- 
tumed  in  health. 

Lientenant  Greely  outlines  the  condition  of  affairs  during  the  retreat, 
und  at  the  time  of  landing,  as  follows : 

The  general  conduct  of  the  party  daring  the  exhansting  labor  necessary  in  constmct- 
in;;  Rtone  hnts,  as  'well  as  during  our  dangerous  drift  on  the  ice-pack,  was  exceedingly 
creditable.  It  was  bat  natural  that  great  physical  suffer! ngs,  from  lack  of  proper 
Hhelter,  continued  excessive  work,  and  insufficient  food,  should  react  on  the  mind, 
and  cause  munnurs  and  discontent,  which  at  times  broke  into  indiscreet  remarks  and 
reflections.  This  impropriety  was  only  on  the  part  of  a  few  members,  and  as  detailed 
in  the  attached  journals  of  Lieutenant  Lockwood  (written  in  shorthand  at  the  time) 
and  Sergeant  Brainard.  Fortunately  the  party,  as  a  whole,  was  never  otherwise  than 
bubordtnate  and  united.    That  sabordination  nad  been  our  safety  in  oar  font  han- 
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dred  miles  travel,  which  had  ended  in  the  party  of  twenty-five  landing  in  health  and 
strength,  with  records  and  instmments  safe,  on  the  harren  coast  of  ElTesmere  Land. 

This  conrage,  ^^d  hehavior,  and  loyalty  may  theoretically  seem  a  matter  of  course 
in  the  common  interest,  which  could  be  subserved  only  by  unity  and  harmony,  but 
when  death,  starvation,  and  great  physical  suffering  impend,  the  temptation  for  the 
strong  to  appropriate  all  and  sacrifice  the  weak  is  certainly  very  great.    «    *    * 

The  preservation  and  snccessfal  transportation  of  his  records  and 
instmments  to  Gape  Sabine  resulted  from  Lieutenant  Greely's  fore- 
thought and  systematic  arrangement  of  them  to  this  end.  His  strong 
determination  to  save  these  doubtless  had  some  effect  in  producing  a 
corresponding  spirit  in  the  men,  as  evidenced  by  their  unanimous  action 
regarding  the  abandonment  of  the  pendulum.    Lieutenant  Greely  says : 

•  *•••«• 

The  pendulum  being  a  heavy  and  cumbersome  instrument,  I  informed  the  men  that 
while  the  saving  of  it  was  much  to  be  desired  from  the  value  of  subsequoot  compara- 
tive observations,  yet  it  could  not  weigh  against  the  chances  of  any  man's  life,  and  that 
whenever  any  one  thought  his  life  endangered  by  hauling  it,  or  any  one  insisted  on  its 
abandonment  I  would  do  so.  To  the  crSlit  of  the  party  no  man  ever  hinted  at  the 
abandonment,  and  most  of  them  were  outspoken  for  its  retention  to  the  last.    *    *    * 

Pending  report  of  men  sent  out  to  learn  the  condition  of  affairs  at 
Cape  Sabine«  winter  quarters  were  erected  at  Eskimo  Point. 

As  Lieutenant  Greely  had  abandoned  one  boat  on  September  12thy 
in  deference  to  the  unanimous  recommendation  of  his  officers  and  men, 
but  one  boat  remained,  preventing  any  movement  until  he  learned,  on 
October  9th,  that  three  other  boats  were  within  his  reach  on  the  same 
coast.  There  is  no  desire  on  the  part  of  the  Chief  Signal  Officer  to 
enter  into  any  detailed  discussion  of  certain  phases  connected  with  this 
expedition  which  have  engaged  the  public  attention,  and  unfortunately 
assumed  in  some  measure  a  form  of  controversy. 

Lieutenant  Oreely's  report  is  confined  entirely  to  facts  which  were 
within  his  knowledge  while  at  Cape  Sabine,  and  he  carefully  avoids 
committing  himself  to  any  theory  as  to  the  line  of  conduct  which  should 
have  been  followed  by  Lieutenant  Garlington  or  others. 

The  facts  in  this  report  speak  for  themselves,  and,  limited  as  they 
are  to  a  plain  statement  as  to  the  condition  of  affairs  and  the  effect 
produced  by  them  on  his  future  action,  need  no  elaborate  treatment  or 
comment. 

The  following  extracts  from  his  report  covers  the  condition  of  affairs 
at  Cape  Sabine,  as  developed  on  his  arrival  there: 

•  •••#•• 

The  9th  of  October  was  an  eventful  day  to  the  party ;  Sergeant  Rioe  retomed  bring- 
ing VLB  news.  He  brought  the  record  of  Lieutenant  Garlington,  dated  July  24th  (Ap- 
pendix No.  116),  which  informed  us  of  the  sinking  of  the  '^Proteus"  on  the  ^th,  and 
that  Lieutenant  Garlington  and  her  crew  had  gone  to  the  east  coast  to  communicate 
with  U.S. 8.  ''Yantic,"  or  a  Swedish  steamer.  Rice  discovered  three  caches;  the 
English  one  of  two  hundred  and  forty  rations ;  the  Beebe  cache  of  two  hundred  and 
forty  rations ;  aggregating  fonr  hundred  and  eighty  rations ;  and  the  wreck  cache, 
which,  from  Lieutenant  G^rlington's  report,  contained  five  hundred  rations  of  bread, 
•leeping-bacs,  tea,  and  a  lot  of  canned  goods.  The  record  further  said :  *' Cache  on 
Littleton  Island  and  boat  at  Cape  Isabeluk"  The  words  '*  two  hundred  and  fifty  ra- 
tions" contained  in  Lieutenant  Garlington's  copy  as  famished  to  the  court  of  inquiry, 
was  not  in  the  original  record. 

Hie  modification  of  Lieutenant  Garlington's  record  is  referred  to,  as  the  record  left 
had  an  important  bearing  on  my  subsequent  actions.  The  record  informed  me  of  the 
disaster  io  the  ''Proteus,"  and  Lieutenant  Garling^on's  ^itivo  assurance  that 
'*  everything  within  the  power  of  man  to  rescue  my  party  would  be  done." 

His  declaration  that  he  left  for  the  east  coast  to  endeavor  to  open  up  communication 
and  pointed  out  that  if  the  **  Yantic"  failed  him  a  Swedish  vessel  was  i>o8Hible,  were 
eoDstroed  as  conveying  to  me  in  the  strongest  terms  his  fixed  determination  to  re- 
tara  to  Cape  Sabine  if  either  steamer  wiw  f^lei^  in  with^  and  f  ooutd  1qo|c  to  \i\u\  fo^ 
lelief, 
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Two  courses  were  open  to  me.  One  to  prooeed  to  Cape  Sabine,  await  poasible  as- 
sistance thns  promised,  and,  if  it  did  not  come,  to  cross  to  Littleton  Island  by  sledge 
as  soon  as  tbe  channel  should  dose. 

Those  who  are  inexperienced  in  the  varying  phases  of  Arctic  ice-conditions  cannot 
dearly  understand  why  Smith  Sound  crossed  in  whale-boats  during  July  should  be 
impossible  for  similar  boats  in  October.  In  July,  with  its  ever-present  sun,  Smith 
Sound  is  generally  an  open  sea  free  i^m  ice,  but  in  October,  18S3  it  was  filled  with 
floes  and  ground-up  ice,  continually  driven  about  by  heavy  tides  and  severe  stonns, 
while  the  scant  six-hour  sun  of  October  10th  disappeared  entirdy  for  the  winter  only 
sixteen  days  later. 

Our  experience  of  the  previous  thirty  days  had  shown  the  impossibility  of  crossing 
the  upper  ^art  of  Smith  Sound,  owing  not  only  to  the  large  quantities  of  heavy  ice 
moving  southward,  but  particularly  on  account  of  the  prevalence  of  rubble  and  slush- 
ice,  among  which  young  ice  was  continually  fonning,  which  would  neither  permit 
the  passage  of  a  boat  nor  bear  the  weight  of  a  man. 

Our  experience  had  been  somewhat  similar  to  those  of  naval  expeditions  under  like 
conditions.  The  drift  party  of  the  **  Polaris  "  had  been  unable,  in  that  channel  and 
in  sight  of  that  very  spot,  to  make  land  but  a  few  miles  distant ;  failing,  says  the 
official  narrative,  **  despite  the  most  persistent  efforts."  On  the  east  coast  of  Green- 
land the  crew  of  the  *'  Hansa,"  in  January,  1870,  had  been  unable  to  reach  shore  but 
two  miles  distant,  although  their  lives  appeared  to  depend  on  their  success. 

Two  months  before,  to  a  day,  a  powerful  vessel  of  tne  Navy  had  been  forced  out  of 
the  lower  and  less  dangerous  portion  of  this  sound,  owing  to  the  dangers  of  its  navi- 
gation. 

By  extraordinary  exertions  and  fortunate  cironmstances  we  had  been  able  to  make 
land  twelve  miles  off,  without  sacrificing,  as  did  one  of  these  parties,  their  entire  sci- 
entific collection. 

In  consequence  of  this  condition  of  affairs,  a  movement  to  Cape  Sabine  meant  a 
permanent  camp  until  relief  could  come  by  vessel  that  fall,  or  the  straits  freezing 
over  to  permit  crossing  by  sledge.  The  second  course  was  to  turn  our  faces  home- 
ward, and  taking  the  second  boat  at  Cape  Isabella,  push  southward  to  Clarence  Head 
along  the  west  coast,  and  from  that  point  attempt  the  Cary  Idands,  where  we  would 
be  safe,  or,  the  ice-conditions  precluding  that  course,  in  desperate  strait,  push  still 
southward  in  the  hopes  of  being  able  to  cross  Jones  and  Lancaster  Sounds  and  reach 
Pond  Inlet. 

Smith  Sound,  from  Isabella  southward,  opens  like  a  fan,  so  that,  necessarily,  the 
ice  spreading  in  early  fall  leaves  large  water-spaces,  which  freeze  over  at  a  very  late 
date,  if  at  alT.  During  our  stay  at  Eskimo  Point,  the  ice  had  fluently  opened  up 
so  that  a  voyage  could  have  been  made  by  boat  to  the  southward,  and  by  ship  aoroea 
Smith  Sound  to  the  eastern  shore.  As  far  north  as  Cape  Isabella,  Smith  Sound  was 
navigable  for  ships  most  of  the  time  until  after  November  4th .  In  short,  the  ice  was  m 
pack,  changing  with  every  wind  and  tide,  which  was  iringed  with  young  and  slush- 
loe,  though  in  general  not  of  a  heavy  character. 

The  prevailiuff  sentiment  of  the  party  plainly  favored  a  movement  to  Cape  Sabine, 
where  all  possible  help  was  pledged,  and  I  decided  on  my  own  responsibility  to  move 
to  that  point,  reluctantly  turning  my  back  to  the  southern  trip,  which  might  have 
involved  the  entire  destruction  of  the  party  or  have  secured  its  ultimate  safety. 
•  •••••• 

This  report  of  facts  conflrms  the  opinion  already  pat  forth  by  the 
Chief  Signal  Officer  in  his  statement  to  the  Proteas  Oonrt  of  Inquiry, 
that  the  record  left  at  Sabine,  holding  oat  promises  of  assistance,  had 
an  importantt  if  not  disastroas,  effect  upon  Lieatenant  Oreely's  sab- 
sequent  action,  since  these  promises  were  not  ftilfilled,  bat  led  to  a 
false  security.  It  also  confirms  the  soundness  of  the  Chief  Signal 
Officer's  judgment  in  recommending  an  automn  expedition  in  1883. 
The  terms  of  Lieutenant  Greely's  report  show  that  Smith  Sound,  as  far 
northward  as  Cape  Isabella,  was  navigable  into  the  early  days  of 
November. 

It  is  further  clearly  shown  why  Smith  Sound  could  not  be  crossed  by 
Lieatenant  Greely,  and  what  has  been  overlooked  by  many  is  pointed 
out,  that  he  had  four  boats  within  reach  in  the  neighborhood  of  Cape 
Sabine. 

As  regards  the  small  depot  at  Isabellar,  extraordinary  exertions  were 
made  to  secure  it,  and  it  was  brought  in  November  to  the  middle  of 
p w4  Wet,  vhw  rt  WM  »^^w4Qft^  to  e»ve  tbe  life  of  »  frost-W<*«>i 
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member  of  the  party,  Sergeant  EUson,  who  later  died  from  iivJnrieB 
received  in  that  Joamey.  A  similar  attempt  the  ensning  April  re- 
sulted in  the  death  of  Sergeant  Bice. 

The  whole  report  shows  a  remarkable  husbanding  of  strength,  food, 
and  ftael,  which  had  important  results  in  preserving  the  lives  of  tiie 
survivors. 

The  spirit  of  conrage,  subordination,  and  discipline  which  prevailed 
at  Sabine  among  the  party,  was  doubtless  due  to  Lieutenant  Oreely's 
programme  of  systematic  living,  amusement,  and  occupation.  That 
he  was  ever  mindfhl  of  the  scientific  character  of  the  expedition  is 
shown  by  the  following  extract: 

•  #••••• 

On  the  4th  of  Kovember  regular  barometer  observations  were  commenced,  from  a 
barometer  abandoned  by  Lieutenant  Garlington  at  Cape  Sabine,  and  these  observations 
were  made  everv  four  hours  from  7  a.  m.  to  7  p.  m.,  until  the  instrument  was  broken, 
about  three  weeks  before  the  fi  jal  rescue  of  the  party.  Gaps  in  the  record  necessarily 
oeourred  towards  the  latter  part  of  the  time,  owing  to  the  diminishing  strength  and 
deaths  of  the  observers.  During  the  winter  months  of  total  darkness  the  thermometer 
was  rarely  read,  except  at  11  a.  m.,  as  I  was  unwilling  to  subject  any  member  of  the 
party  to  unnecessary  exposure,  even  in  the  scientific  interest  of  the  expedition. 

The  last  temperature  and  weather  observations  were  made  forty  hours 
before  the  rescue. 

The  fact  that  the  centre  of  Smith  Sound  remained  open  the  entire 
wint^  prevented  any  crossing  by  sledge  to  the  eastern  coast,  but  an 
att^npt  was  made  to  communicate,  which  resulted  as  follows : 

•  •••••» 

On  February  6th  Ser|^eant  Rice  and  Jens  returned  about  2  p.  m.,  well,  but  thor- 
oaghly  exhausted,  especially  the  Eskimo.  Sergeant  Rice  reported  that  open  water 
extended  from  ten  miles  off  Wade  Point  and  a  mile  off  Brevoort  Island,  as  far  north 
into  Kane  Sea  as  the  eye  could  reach.  At  no  time  was  the  Greenland  shore  risible. 
Tbere  was  much  moving  ice.  with  dense  water-clouds  along  the  edge  of  the  fiuit  ice. 
He  thought  he  reached  a  point  as  far  south  as  Littleton  luand,  and  about  ten  miles 
diataot.  The  two  men  suffered  very  much,  as  may  be  supposed,  the  temperature  be- 
ing irom — 18^  to — 36°,  with  one  severe  storm.    •    •    • 

Late  in  Harch  Lieutenant  Greely,  in  hopes  of  obtaining  game  fix>m 
Alexandra  Harbor,  some  twenty-flve  miles  westward  of  Gamp  Clay, 
sent  Private  Long  and  an  Eskimo  to  that  point.  A  thorough  search 
showed  that  no  game  had  wintered  there  that  season. 

During  this  trip  Private  Long  reached  a  point  which  enabled  him  to 
extend  the  southern  part  of  Hayes  Sound  some  twenty  miles  fhrther 
to  the  westward  than  ever  before  known.  With. a  view  to  this  work, 
Lieutenant  Oreely  had  carefully  instructed  Private  Long  before  the 
trip,  in  order  that  such  journey  might  not  be  fruitless  in  contributing 
to  the  object  for  which  tiie  expedition  was  planned.  The  spirit  which 
animated  the  expedition  in  regard  to  scientific  work  is  shown  by  the 
following  extract : 

•  •  ft  •  •  •  ft 

The  variability  of  spirits  and  the  indomitable  courage  of  the  par^were  evidenced 
by  Sergeants  Brainard,  Jewell,  and  Israel  volunteering  to  go  into  Hayes  Sound  fbr 
geographical  explorations  in  May  in  case  Long  succeeded  in  obtaining  game,  and  later 
the  doetor  added  his  name.  I  had  talked  much  of  sending  a  party  into  that  sound  in 
May  £or  the  purpose  of  exploration,  more  to  encourage  ue  men  than  for  any  other 
paipose»  and  sacn  discourse  and  planning  appeared  to  have  borne  good  fruit.    *   *    \ 

During  the  autumn  several  small  seals  were  obtained,  in  March  nearly 
a  handr^  iK>unds  of  birds,  and  in  April  a  young  bear.  This  meat,  to- 
gether with  about  twelve  hundred  pounds  of  shrimps  and  sea- weed 
(largely  obtained  by  Sergeant  Brainard)  and  the  addition  of  the  seal- 
akin  dotiiing,  saxifrage,  and  such  roche  de  tripe  lichens  as  could  be 
gathered^  supplemented  their  food  supply. 
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One  death  from  disease  occarred  in  Janoary,  followed  by  many  deaths 
of  starvation  in  May,  which,  checked  by  the  capture  of  the  bear,  com- 
menced again  the  middle  of  May,  and  continned  to  the  end. 

Where  the  facts  in'  the  case  have  made  it  incumbent  on  Lieutenant 
Qreely  to  mention  breadies  of  discipline  and  misbehavior  on  the  part 
of  any  member,  the  moderate  and  impartial  tone  taken  by  him  cannot 
but  be  remarked.  *When  the  sense  of  official  duty  has  not  required 
expression,  he  has  spoken  kindly  or  not  at  all,  but  has  left  all  unim- 
portant matters  to  be  described  in  the  journals  of  Lieutenant  Lockwood 
and  Sergeant  Brainard,  as  he  well  says,  '^  by  a  dead  and  by  a  living 
witness.^ 

In  coimection  with  the  last  year.  Lieutenant  Greely  says : 
•  •  •  •  •  •  '  • 

In  regard  to  the  general  condnct  of  the  expedition  dnrin^  the  year  after  leaving 
Fort  Conger,  any  impartial  critic  must  speak  of  it  in  terms  of  commendation.  Coor- 
age,  patience,  and  fortitude  characterized  all,  both  living  and  dead.  If,  in  a  fvw 
cases,  impatient  spirits  gave  expression  to  indiscreet  and  insnbordinate  ntteranoes, 
yet  snch  feelings  vented  themselves  in  words,  withonHi  demoralizing  the  party  or 
weakening  the  bonds  of  discipline  which  united  ns  as  a  whole. 

As  to  cases  where  men  were  guilty  of  appropriation  of  the  food  of  others  to  them- 
selves, I  bear  in  mind  now,  as  then,  the  neat  temptation  which  slowly  starvinic  men 
must  exjierieoce  when  food  is  within  their  reach.  The  spirit  of  conciliation  and  for- 
bearauce  which  I  so  long  exercised  while  snch  a  policy  seemed  possible  without  fatal 
resnlts,  was  followed  by  the  execution  of  Private  Henry,  which  the  exigency  of  the 
case  demanded.  I  attach  herewith,  as  appropriate  appendices,  the  orders  in  the  ease, 
as  well  as  a  previous  report  to  the  'honorable  the  Secretary  of  War,  and  his  reply 
approving  my  course  in  the  matter.  {See  Appendices  128, 131, 132,  and  133.)  It  was 
only  after  repeated  thefts  that  this  terrible  retribution  fell  upon  Henry.  The  exeon- 
tion  was  regarded  by  me  simply  in  the  light  of  a  self-defense  for  the  remnant  of  my 
party  and  myself.  While  deeming  the  punishment  merited,  I  appreciated  fhlly  the 
tremendous  temptation  it  was  to  a  man  like  Henry  (who  was,  as  he  acknowledged 
himself,  devoid  of  moral  principles)  to  take  that  which  was  before  him,  and  whioh 
would,  in  a  measure,  satisfy  him  physically. 

As  to  other  matters  which  have  engaged  an  undue  share  of  public  attention,  while 
having  no  official  knowledge  of  the  lacts  in  the  case,  yet  the  reaponsibtlity  for  action 
in  connection  with  such  an  expedition  rightfuUy  and  properly  rests  upon  the  com- 
manding officer. 

In  assuming  the  responsibility  in  that  connection,  I  know  of  no  law,  either  human 
or  divine,  which  was  broken,  and  so  do  not  feel  called  on  as  an  officer  or  a  man  to 
dwell  longer  on  such  a  painful  topic. 

In  Appendix  No.  134  will  be  found  the  dates  and  causes  of  death  of  the  various 
members  of  the  expedition. 

I  should  be  unpust  to  the  dead,  whose  arduous  labors,  heroic  endurance,  and  un- 
flinching determination  advanced  the  national  ensign  into  an  unparalleled  latitude, 
carried  out  the  programme  of  international  scientific  observations,  inoreased'perhapa 
in  an  unequalled  deme  in  this  century  our  knowledge  of  the  physical  oharaoteristice 
and  configurations  c?  polar  lands,  and  who,  more  than  all,  in  the  most  remarkable 
boat  journey  of  the  age,  brought  safely,  at  the  price  of  g^eat  bodily  suffering  and 
diminished  chances  of  life,  through  a  dense  polar-pack,  these  records  to  a  point 
whence  they  would  eventually  reach  the  world.  They  died  for  that  end,  and  should 
not  be  forgotten. 

It  would  be  equally  unjust  not  to  mention  the  services  of  the  living.  The  lack  of 
precedent  forbade  the  War  Department  from  confirming  appointments  and  promotions 
made  by  me  in  the  exigencies  of  my  position.  The  necessity  of  maintaining  the  dig- 
nity of  the  service  likewise  interfered  to  their  detriment  when  public  interest  was  m 
a  way  of  rewarding  them  with  moderate  fortunes. 

Two  of  these  men,  Hospital  Steward  Henry  Biederbick  and  Sergeant  J.  R.  Fred- 
erick, have  been  discharged  the  service  on  surgeon's  certificate  of  disability ;  and  in 
a  maimed  condition  are  adventuring  the  gain  of  their  livelihood.  Tho  thne  remain* 
ing  are  now  members  of  the  Signal  Service,  on  appUcatioi^  of  tl|e  Chief  %\^^1  OQcer. 
As  a  reward  in  some  wajr  commensurate  with  tl^e  successful  work  done  by  them,  and 
the  extraordinary  suffering  entailed  thrpugh  no  fault  of  their  own,  I  respectftilly 
xeoommend  that  their  Arctic  services  mav  be  considered  as  rendering  all  these  men 
eligible  for  appointment  to  the  retired  li^t  of  the  Army,  #8  of  the  ^ades  of  signal 
B9r{;eants  and  hospital  stewi^rds. 
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Befcaiding  Lieatenant  Oreely,  the  Ohief  Signal  Offleer  tmsts  that 
proper  recognition  may  be  taken  of  his  services  by  renewal  and  passage 
of  tbe  bill  reported  favorably  at  the  last  session  of  Congress  with  a  view 
to  bis  betomini;  assistant  to  the  Ohief  Signal  Officer.  A  good  war  rec- 
ord, wounds,  and  twenty-fonr  years'  honorable  service  (seventeen  in 
ooonection  with  this  corps),  apart  from  his  remarkable  Arctic  service, 
entitles  him  to  this  consideration.  His  present  physical  condition  pre- 
cludes active  cavalry  service,  and,  under  present  prospects,  relieved 
by  law  from  signal  duty,  he  would  go,  after  a  quarter  of  a  century's 
service,  to  the  retired  list,  a  lieutenant  His  loss  would  be  a  misfortune 
to  the  Signal  Oorps,  with  which  he  has  distinguished  himself,  and  to 
the  successful  organization  and  perfection  of  which  he  has  materially 
contributed.  The  experience  of  the  past  year  emphasizes  the  impor- 
tance of  a  field  officer  as  assistant  to  the  Ohief  Signal  Officer.  Under 
present  arrangements  any  absence  of  the  Ohief  Signal  Officer  results 
in  the  administration  of  the  bureau  by  the  Disbursing  Officer,  who 
necessarily  supervises  and  authorizes  his  own  disbursements.  The 
debt  still  due  both  the  dead  and  the  living  of  the  International  Polar 
Expedition,  led  by  Lieutenant  Greely,  which  so  perfectly  performed 
i\l\  it^  work,  it  is  believed  the  country  is  anxious  and  ready  to  meet, 
and  it  is  hoped  that  no  question  as  to  tbe  faults  of  others,  and  for 
which  they  are  not  responsible,  may  prevent  so  just  a  purpose.  Fit- 
ting recognition  is  due  the  memory  of  Lieutenant  Lockwood,  who  so 
heroically  carried  the  ensign  of  his  country  further  into  the  mysteries 
of  tbe  North  than  any  other  was  ever  carried.  Promotion  to  Lieuten- 
ant Greely  and  Sergeant  Brainard,  whose  pathetic  stories  are  now 
ready  for  the  world,  and  whose  records  of  efficiency,  courage,  and  gen- 
erosity are  all  that  highest  manhood  could  make  them,  should  be  quick 
and  fitting,  while  the  four  remaining  survivors  should  be  put  upon  the 
list  of  public  servants  whose  accomplished  work  entitles  them  to  pub- 
lic support. 

Lieutenant  Bay,  having  completed  the  work  for  which  he  was  de- 
tailed, promptly  asked  to  return  to  his  regiment.  An  officer  of  the 
line,  without  special  training  for  the  delicate  duties  imposed,  Lieuten- 
ant Bay  executed  his  trust  with  great  fidelity  and  efficiency,  showing 
throughout  the  best  qualities  of  a  gentleman  and  soldier. 

APPROPBIATIONS. 

The  limited  appropriation  for  the  support  of  this  service  during  the 
last  fliscal  year  left  it  in  a  crippled  condition,  and  I  have  not  been  able 
to  fuUy  meet  the  demands  for  special  rex)orts  and  weather  forecasts 
from  the  various  sections  of  the  country.  The  service  has  been  main- 
tained and  good  result  secured,  but  it  has  been  impossible  to  carry  on 
the  foil  work  of  this  bureau,  while  a  slight  increase  in  the  appropria- 
tion would  have  enabled  me  to  more  fully  disseminate  the  information 
collected  at  this  office,  thus  securing  greater  benefits  to  the  people. 

The  number  of  stations  for  the  display  of  cautionary  signals  on  the 
lakes  should  be  increased  to  meet  the  demands  of  those  interested  in 
lake  navigation,  and  the  necessary  funds  supplied,  which  will  enable 
me  to  keep  these  stations  open  at  night.  The  cotton-region  reports 
Bbould  be  made  continuous,  but  the  meagreness  of  the  appropriation 
for  this  branch  of  the  service  prevented  me  from  commencing  this  sys- 
tem of  report  before  May  1st. 

Tbe  appropriation  laws  of  the  last  three  fiscal  years  were  framed  under 
ftee^presse^  wisti  of  Confess  to  sepi^rate  the  appropriation  for  t^n 
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service  from  tht>8e  made  for  tbe  support  of  the  Army.  From  its  organi- 
zation nntil  recently,  the  Signal  Service  has  been  provided  for  as  a 
part  of  the  Army.  The  military  duties  of  the  corps  are  strictly  i>er- 
formed,  tbe  battalion  is  organized  and  nnder  drill,  and  ready  for  the 
performance  of  its  proper  duties  in  time  of  war. 

The  meteorological  work  performed  by  the  Signal  Service  had  its 
origin  and  development  in  the  War  Department,  and,  besides  being 
by  that  right  a  part  of  it,  it  is  the  most  valuable  feature  of  Army  work 
in  time  of  peace,  and  it  is  now  recommended  that  while  the  items  of 
appropriation  for  the  service  remain  separate  and  specific,  they  be  made 
as  a  part  of  the  appropriation  for  the  Army. 

Beferring  to  the  appropriations  for  the  fiscal  year  ending  June  30, 
1886,  I  desire  to  call  especial  attention  to  the  fayot  that  the  estimates 
submitted  have  been  prepared  with  great  care,  and  coter  only  the  abso- 
lute needs  of  this  service  which  experience  has  demonstrated  should 
be  provided  for,  if  it  is  the  intention  of  Congress  to  maintain  the 
work  of  this  bureau  on  an  efficient  basis.  If  such  is  not  the  inten- 
tion, then  the  appropriation  of  anything  is  wasteful.  The  people  de- 
mand an  equivalent  return  for  their  money,  and  by  inadequate  and 
ambignous  appropriation  laws,  resulting  in  a  crippled  condition,  the 
Signed  Service  has  been  unable  to  satisfy  the  wants  of  the  agricultural, 
commercial^  and  general  interests  of  the  country.  ISo  other  bureau  or 
department  of  the  Government  is  so  hampered  by  provisos  as  is  this, 
and  as  the  various  branches  of  work  of  the  service  are  inseparably 
connected  one  with  the  other,  and  all  contingent  upon  ample  appro- 
priations, it  follows,  that,  while  in  some  items  the  amounts  asked  have 
been  given,  yet  the  omission  to  appropriate  in  some  other  item  has 
resulted  in  the  failure  of  both,  as  one  could  not  be  utilized  without  the 
assistance  of  the  other. 

The  appropriation  for  fuel  is  not  sufficient  for  our  stations,  many  of 
which,  in  the  extreme  northwest  country,  require  fires  nearly  the  en- 
tire year,  and  in  those  latitudes  the  cost  of  fuel  is  proportionately  high ; 
the  officers  of  the  corps,  and  those  doing  duty  therewith,  have  been 
allowed  (as  are  all  officers  of  the  Army),  by  paragraph  1851,  Army 
Begulations,  to  purchase  fuel  at  a  fixed  rate,  the  Government  paying 
the  difference,  but  by  the  insufficiency  of  the  appropriation  for  the  fiscal 
year  1885  this  privilege  has  been  denied  to  them  for  a  portion  of  the 
time,  and  by  the  failure  to  insert  the  necessary  proviso  in  the  appro- 
priation a<5ts  for  1886  they  have  been  entirely  deprived  of  this  legal 
privilege,  thus  enacting  an  unjust  discrimination  against  the  officers  of 
this  corps  and  those  doing  duty  therewith. 

The  estimate  for  maps  and  bulletins  should  be  favorably  considered, 
and  the  amount  asked  be  appropriated,  for  it  is  this  appropriation 
which  furnishes  the  means  by  which  the  investigations  of  this  service  are 
presented  to  the  public,  and  a  cutting  off  of  any  portion  of  the  amount 
estimated  for  will  entaU  not  only  embarrassment  but  oftentimes  com- 
plete failure  in  the  dissemination  of  such  information  as  the  public  de- 
mands from  this  service. 

The  total  amount  of  the  deficiencies  for  the  fiscal  year  ending  June 
30,  1886,  is  $396,167,  of  which  $300,000  are  for  the  purchase  of  a  site 
and  the  erection  thereon  of  a  fire-proof  building  for  offices  suitable  for 
the  uses  of  the  Signal  Service,  and  it  is  especially  urged  that  this  par- 
ticular item  may  receive  favorable  consideration,  as  well,  of  course,  as 
all  others. 

It  is  also  respectfully  suggested  that  the  Secretary  of  War  recom- 
rowd  tb^  ?idditio»  pf  the  fpUpwing  olaase,  vi^;  ''And  except  euch 
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fioms  (not  to  exceed  $3,000)  and  except  Bach  services  aer  the  Secretary 
of  War  may,  in  his  judgment,  deem  necessary  for  the  best  interests  of 
all  concerned,"  to  the  proviso  in  the  Army  bill  which  prohibits  the  nse 

of  any  money  appropriated  for  other  parts  of  the  Army  by  or  for  the 
Signal  Corps. 

of  omoimif  aj^prwriaUd  for  iM  tupport  of  the  Signal  Service,  U,  8.  Army,  for 
m  fieoalyear  eiulUtg  June  30, 1865. 

Leg;ialatiTe,  exeoative,  and  Judicial: 

Begnlar  clerks,  measeDgers,  dec tlO,eidO  00 

Scientific  experts,  clerks,  d^c 45,000  00 

Postage  stamps,  postal  union  countries,  allotted  by  Seoretu^  of 

War 1,080  00 

.  Stationery  allotted  by  Secretary  of  War •. 3,583  34 

*  Bent  of  buildings  for  Signal  Omce /7,000  00 

Contingent  expenses  allotted  by  the  Secretary  of  War 7, 017  49 

Total 74,340  83 

Sundry  dril  expenses : 

Observation  and  report  of  storms— 

MannfiAoture,  parchase,  and  repair  of  Instruments |5, 500  00 

Telegrapbing  reports w 136,000  00 

Expenses  storm  signals 10,000  00 

Cotton-belt  reports 7,000  00 

Connection  life-saving  stations .^ 5,500  00 

Instrument  shelters 2,000  00 

Bents,  dec,  of  oiBoes  outside  of  Washington 40,000  00 

Biverandflood  reports 10,000  00 

Haps  and  bulletins 25,000  00 

Total 241,000  00 

Maintenance  and  repair  of  military  telegraph  lines |24, 000  00 

Stations  on  Nantucket  Island 40,000  00 

Fay,  ACf  of  the  Signal  Corps : 

Pay  of  officers :...  |30,500  00 

Pavof  enlisted  men 200,000  00 

Mileage  to  officers 5,000  00 

Pay  of  contract  surgeons 1,200  00 

Commutation  of  quarters  to  officers 8,208  00 

Cost  of  telegrams 250  00 

Total 245,158  00 

Subsistence  Department : 

Subsistence  and  commutation  of  rations,  Signal  Corps 91^»  000  00 

ToUl 155,000  00 

Quartermastei's  Department : 
Begular  supplies- 
Fuel 16,200  00 

Commutation  of  fael,  at  |9.00  per  month 23,760  00 

Commntationoffnel,  at  $8.00  per  month 23,328  00 

Forage  for  males  and  horses 3,100  00 

Stationery 100  00 

Stoves,  and  repairs  to  heating  apparatus 600  00 

Lights 300  00 

Straw  for  animals 217  00 

@traw  for  bedding 46  08 

Total,,,, , ,„„, TtT.T---.  67,651  08 
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Saodry  civil  expensea— Continned. 
Icqidental  ezpeiiBes— 

Horse  and  male  shoes |S00  00 

Blacksmith's  and  other  tools 400  00 

Veterinary  supplies 300  00 

Fire  apparatus,  disinfectants,  &c .        200  00 

Office  furniture,  Fort  Myer 100  00 

Total 1,500  00 

Interment  of  officers  and  men |200  00 

Apprehension  of  deserters 120  00 

Transportation — 

Materials  andfunds s |25,000  00 

Officers  and  men 8,875  00 

Means  of^mules 1,000  00 

Means  o^  harness 130  00 

Means  of,  repairs  to 500  00 

Total 36,505  00 

Barracks  and  quarters- 
Commutation  of  quarters 984,108  00 

Work  and  supplies  at  Fort  Myer 1,500  00 

Work  and  supplies  on  hospitid 300  00 

Total 85,908  00 

Clothing,  camp,  and  garrison  equipage— 

Six  wall  tents,  &o $415  00 

Issues inkind 4,900  00 

Total 6,315  00 

Medical  Department : 

Medical  attendance  and  medicines,  officers  and  men.  Signal 

Corps $5,000  00 

Medical  attendance  and  medicines,  officers  with  Signal  Corps. .  100  OO 

Medical  and  hospital  supplies.  Fort  Myer 700  00 

Medicines  from  depots,  &c 1,000  00 

Material,  repairs  to  hospital,  Fort  Myer. 200  00 

Total ..* 7,000  00 

Printing  and  binding  allotted  by  the  Secretary  of  War,  about |40, 000  00 

Support  of  the'  Army : 

Expenses  Signal  Seryice,  U.  S.  Army |5,000  00 

Grand  total 1,017,698  71 

Many  private  persons,  institntions  of  learning,  etc.,  purchase  their 
instruments  through  this  office,  because  of  the  advantage  afforded  to 
obtain  greater  accuracy,  by  having  the  instruments  compu^  with  our 
standards,  for  which  qo  extra  charge  is  made.  Of  these  there  have 
been  purchased  two  hundred  and  ninety-tliree  instruments  at  a  total 
cost  of  $1,775.30. 

PBOPEBTY  AND  DISBtTBSEHEKTS. 

The  improved  methods  of  administering  the  duties  of  the  Property 
and  Disbursing  Division  of  this  office  have  continued,  with  gratifying 
results,  and  the  accounts  passed  the  scrutiny  of  the  accounting  officer 
of  the  Treasury  with  few  suspensions,  and  these  have  been  for  mere 
technical  informality.  All  vouchers  are  paid  by  checks  drawn  to  order, 
^u4  in  Ro  o^§^  tQ  bWH^rj  tl^is  mode  being  consi4e|*e4  tfte  safest,  pot 
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OdIj  in  transmitting  money,  bat  it  aUo  farnishes  the  assurance  that 
the  money  reaches  the  person  for  whom  it  is  intended.  All  requisitions 
are  earefnlly  somtinized,  before  payment,  by  an  officer  other  than  the 
Property  and  Disbarsing  Officer.  The  methods  of  verifying  and  settling 
aceoonts  in  this  bureau  are  those  prescribed  by  Army  Begulations,  and 
are  Identical  with  those  which  govern  in  the  Quartermaster's  Depart- 
ment of  the  Army,  with  the  additional  check  that  these  accounts  pass 
the  scrutiny  of  the  Examining  Division  of  this  office  before  they  are 
submitted  to  the  accounting  officer  of  the  Treasury. 

The  service  has  been  economically  managed,  and  the  additional  care 
of  the  property,  which  is  widely  distributed  over  the  country,  has 
greatly  increased  the  work  of  the  division.  Under  the  present  rule, 
eaeh  article  purchased  is  taken  up  on  a  property  report,  which  is  ren- 
dered quarterly  for  transmission  to  the  Third  Auditor  of  the  Treasury, 
80  ih^t  there  is  not  one  article,  fh>m  the  merest  trifle  to  the  most 
expensive  instrument  that  is  purchased,  but  what  is  carefully  reported 
to  the  accounting  officer  of  the  Treasury. 

The  experience  of  the  past  year  furnishes  additional  reasons  for 
renewing  my  recommendation  for  the  erection  of  a  fire-proof  building 
for  offices  suitable  for  the  uses  of  the  Signal  Service,  as  per  plans  and 
estimates  contained  in  Senate  Executive  Document  Ko.  152,  48th  Con- 
press,  1st  session.  The  buildings  now  occupied  by  this  service  are  in- 
secure and  unsafe  for  the  storage  of  valuable  Government  property. 

The  annual  report  of  Gapt.  8.  M.  Mills,  Fifth  Artillery,  Property  and 
Disbursing^  Officer,  for  tihe  year  ending  June  30, 1885,  will  be  found  in 
Appendix  !No.  68,  and  the  report  of  the  Examining  Officer  for  the  same 
psi.od  is  given  in  Apx>endix  No.  69. 

PUBLICATIONS. 

The  Monthly  Weather  Beview  of  the  Signal  Service  has  been  regu- 
larly published  during  the  year,  and  with  improvements  and  additions 
it  now  forms  one  of  the  most  valuable  productions  of  this  Service. 
Each  Beview  contains  a  general  summary  of  the  met^eorological  data 
collected  by  this  office  during  the  month.  The  introduction  gives  a 
brief  statement  of  the  weather  conditions  throughout  the  country,  and 
the  probable  effect  of  the  same  upon  the  agricultural  products  of  each 
section.  The  monthly  means  of  temperature  and  rainfall^  compared 
with  the  normal  temperature  and  average  rainfall  for  each  district,  are 
published  in  tabnlar  form.  Similar  tables  referring  specially  to  the 
cotton  region  are  given,  based  upon  cotton-region  reports.  These 
tables  are  increasing  in  value  irom  year  to  year,  as  they  afibrd  means 
of  comparison  between  the  meteorological  conditions  and  their  probable 
eifect  upon  the  crop. 

A  large  number  of  marine  reports  are  received  tn  time  to  be  utilized 
in  tracing  storms  irom  the  continent  over  the  north  Atlantic,  and  the 
probable  tracks  of  these  storms  are  given  on  the  monthly  charts  ac- 
companying the  Beview,  thus.affording  information  specially  valuable 
to  shipmasters. 

The  Monthly  Summary  and  Beview  of  International  Meteorological 
Observations  contains  a  summary  of  the  reports  published  in  the  Inter- 
national Bulletin,  and  a  general  discussion  of  the  meteorological  con- 
ditions prevailing  over  the  northern  hemisphere.  These  observations 
have  been  published  since  1873,  and  they  furnish  a  valuable  collection 
of  data  for  the  solution  of  the  gi*eat  problem  of  meteorology.  With  a 
view  to  economy  I  have  discontinued  the  publication  of  the  bulletin 
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and  substitoted  a  large  daily  charts  npon  which  fhe  data  is  presented 
in  graphic  form. 

The  annual  report  of  the  ofScer  in  charge  of  the  Fact  and  Interna- 
tional Bulletin  Division,  in  which  these  publications  are  prepared,  will 
be  found  in  Appendix  No.  64. 

Work  has  been  continued  on  the  publicaMon  known  as  the  Meteoro- 
logical Becord,  and  by  special  authority  of  the  Secretary  of  War  ar- 
rangements have  been  made  for  the  issue  of  this  important  work  for  a 
single  year. 

This  publication  contains  a  revised  edition  of  the  tri-daily  bnl1«'tins 
and  charts  of  this  service,  and  affords  a  meteorological  record  of  es- 
pecial value  in  the  study  of  storm  movements  within  the  United 
States.  It  is  the  most  complete  work  now  issued,  and  it  is  recom- 
mended that  some  provision  be  inade  for  its  regular  publication. 

The  following  Professional  Papers  of  the  Signal  Service  have  been 
published  during  the  year : 

XIY.  Charts  of  Belative  Storm  Frequency  for  a  Portion  of  the 
Northern  Hemisphere. — J.  P.  Finley,  2d  Lieutenant,  Signal  Corps. 

XY.  Researches  on  Solar  Heat  and  its  Absorption  by  the  Earth's 
Atmosphere. — ^Prof.  S.  P.  Langley. 

XVI.  Toronado  Studies  for  1884.— J.  P.  Finley,  2d  Lieutenant,  Sig- 
nal Corps. 

The  following  Signal  Service  Notes  have  been  published  during  the 
year: 

XIII.  The  Relation  between  Magnetic  Storms  and  Northers  at 
Havana,  Cuba. — G.  E.  Curtis,  Sergeant,  Signal  Corps. 

XIY.  Physical  Observations  on  Board  t£e  Lady  Franklin  Bay  Ex- 
pedition of  1883. — ^W.  H.  Lamar,  jr.,  and  F.  W.  Ellis,  Sergeants,  Signal 
Corps. 

XY.  Biver  Floods  and  Danger  Lines  of  1882.— Prof.  H.  A.  Hazen. 

XYL  The  Effects  of  Wind  Currents  on  BainfalL— O.  E.  Curtis,  Ser- 
geant, Signal  Corps. 

X  YII.  A  First  Beport  upon  Observations  of  Atmospheric  Electricity 
at  Baltimore,  Maryland. — ^Park  Morrill,  Private,  Signal  Corps. 

XYIII.  The  Aurora  in  its  Belation  to  Meteorology. — ^A.  McAdie, 
Private,  Signal  Corps. 

XIX.  Beport  on  the  Tornado  of  August  28, 1884,  near  Huron,  Da- 
kota.— S.  W.  Olenn,  Sergeant,  Signal  Corps. 

XX.  Beport  on  Thunder-storms  of  May,  1884. — ^Prof.  H.  A.  Hazen. 
These  publications  are  based  upon  the  data  collected  by  this  office, 

and  contain  results  which  bear  directly  upon  the  current  work  of  the 
service.  It  is  therefore  recommended  that  some  provision  be  made  for 
the  continued  publication  of  papers  of  this  character. 

Appendix  No.  70  contains  the  rei>ort  of  the  officer  in  charge  of  the 
Publications  Division. 

PERSONNEL. 

The  general  work  of  the  service  is  performed  by  twenty-one  officers, 
three  professors,  three  junior  professors,  five  hundred  enlisted  men,  and 
fourteen  civilian  clerks.  Under  the  provisions  of  an  act  of  Congress 
approved  July  7, 1884,  limiting  the  number  of  officers  to  be  detailed 
from  the  line  of  the  Army  as  acting  signal  officers.  Lieutenants  Cazfarc, 
Ward,  and  Mans  were  relieved  by  S.  O.  No.  166,  dated  July  17, 1884, 
2d  Lieutenant  B.  M.  Pnrssell,  Signal  Corps,  F.  S.  A.,  was  assigned  to 
duty  July  19th,  relieving  Lieutenant  Caziarc,  as  officer  in  charge  of 
Correspondence  andBeoords  Division ;  his  report  as  officer  in  charge  of 
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this  division  will  be  foand  in  Appendix  No.  64.  2d  Lieutenant  F.  M. 
M.  Beall,  Signal  Ooips,  IT.  S.  A..  wa«  assigned  to  duty  Jaly  19th,  re- 
lieving lientenant  F.  K.  Ward,  m  charge  of  Stations  Division. 

Under  the  provisions  of  an  act  of  Congress  approved  March  3, 1885, 
limiting  the  number  of  officers  to  be  detailed  fh>m  the  line  of  the  Army 
as  acting  signal  officers,  Lieutenant  James  Allen,  an  indication  officer, 
was  relieved  firom  duty  and  ordered  to  his  regiment  by  S.  O.  No.  142, 
dated  June  23, 1885;  Captain  S.  M.  Mills  and  Lieutenant  P.  H.  Bay 
were  relieved  from  duty  as  acting  signal  officers,  at  their  own  request, 
on  Jane  30th  and  June  20th,  respectively. 

Captain  F.  B.  Jones,  A.  Q.  M.,  was  detailed  by  the  Secretary  of  War 
as  acting  signal  officer,  and  relieved  Captain  S.  M.  Mills  of  his  duties 
as  Property  and  Disbursing  Officer  of  the  Signal  Service,  July  1, 1885. 

Sergeants  James  Mitchell  and  Frank  W.  Ellis  were  promoted  to  be 
2d  Lieutenants  in  the  Signal  Corps,  to  date  August  15, 1885,  after  hav- 
ing passed  a  successful  competitive  examination. 

The  enlisted  men  of  the  service  were  distributed  as  follows:  one 
hundred  and  sixty-two  at  the  office  of  the  Chief  Signal  Officer  (since 
reduced  to  one  hundred  and  fifty,  and  will  be  still  further  reduced) ;  on 
telegraph  lines,  ninety-seven ;  at  Fort  Myer,  thirty-three ;  and  at  Sig- 
nal Service  stations,  two  hundred  and  two,  leaving  six  vacancies. 

OBGANIZATION  OF  THB  SIGNAL  OOkPS. 

A  completed  organization  for  the  Signal  Corps  is  of  the  greatest  im- 
portance. By  retaining  the  experience  of  officers,  who  have  served  for 
long  periods  in  this  service  great  economies  can  be  secured  each  year, 
serious  mistakes  can  be  avoided,  and  excellence  of  service  can  be  ob- 
tained in  no  other  way. 

The  entire  subject  of  reorganization  of  the  Signal  Corps  is  now  in 
the  hands  of  a  joint  commission  of  Congress  that  has  thoroughly  inves- 
tigated it,  and  their  report  may  be  looked  for  at  the  meeting  of  Con- 
gress. This  commission,  with  great  patience,  gave  the  fullest  oppor- 
tunity for  the  presentation  of  the  views  of  the  Chief  Signal  Officer,  and 
he  reasonably  expects  such  recommendations  to  Congress  as  will  result 
in  permanence  and  great  advantage  to  the  service,  in  which  he  hopes 
for  tiie  concurrence  and  aid  of  the  Honorable  Secretary  of  War.  The 
Mlowing  extracts  from  the  record  of  testimony  before  the  commission 
show  the  need  and  kind  of  organization  necessary,  and  wherein  it  is 
DOwdcAcient: 


A  FIXXD  ORGANIZATXON. 

The  necessity  of  a  fixed  organization  is  the  same  as  in  any  other  miUtaiy  body. 
Withont  it  the  loss  of  experience  by  instructed  officers  leaving  the  service  is  a  con- 
stant source  of  weakness,  and  loss>  in  money  as  weU  as  experience. 

The  saving  of  monej^  where  weli-matnred  experience  is  applied  in  the  disbursement 
of  large  sums  (a  million  dollars  a  year  in  the  Signal  Service)  bears  about  the  same 
relation  to  its  disbursements,  when  done  by  temiM>rary  details,  as  the  buildinff  of  a 
house  with  inexperienced  mechanics  does  to  building  it  with  thoroughly  trained  men 
who  know  their  business. 

The  saving  by  the  legislation  I  have  recommended,  that  is,  by  giving  a  permanent 
eorps,  would  many  times  pay  the  cost  of  salaries,  and  in  discipline  and  organization 
it  is  absolutely  necessary.  Kow,  when  an  officer  is  derelict  and  discipline  becomes 
necenary,  he  asks  to  Join  his  regiment,  which  is  granted,  and  he  is  not  only  lost  to 
my  service,  but  an  example  of  my  want  of  power  to  enforce  discipline  is  shown  to 
Uiose  who  remain. 

The  want  of  such  a  corps  is  felt  every  day  and  it  is  hoped  that  Congress  will  no 
ksgar  withhold  its  benefits,  leaving  it  alone,  of  aU  services  in  the  Army,  weakened 
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and  embarrassed  by  the  want  of  organization.  Thia  ia  one  of  the  ways  in  which 
econouiy  and  efficiency  can  be  secured  bv  legislation,  and  the  other,  as  refers  to 
economy,  is  to  build  an  office  for  the  Signal  Service,  and  the  saving  in  rents  will  be 
greater  Ihan  the  value  of  the  money  it  will  cost. 

A  military  orf^anization  is  required  because,  to  do  our  work,  the  militaxy  habit  ia 
necessary,  i  hat  is,  unquestioned  obedience,  promptness,  and  accurate  methods  of  work* 
We  must  have  this,  and  the  military  method  is  the  only  means  ever  devised  by  which 
ibis  can  be  accomplished. 

By  other  methods  obedience  and  promptness  are  not  so  certain,  and  while  we  might 
get  it  in  the  majority  of  cases,  yet  there  would  be  times  when  the  continuity  of  our  work 
Avonld  be  destroyed  by  want  of  promptness,  or  disobedience  of  orders.  When  exact 
work  is  required,  depending  upon  the  absolute  direction  of  others,  it  has  been  tiie 
custom  of  the  world  always  to  employ  the  military  plan,  and  no  other  has  ever  been 
ibuiid  so  competent. 

The  Articles  of  War  and  Regnlations  of  the  Army  add  both  to  the  vigor  and  effi- 
ciency of  the  Signal  Service,  and  it  is  that  fact  alone  which  enables  us  to  always  be 
Hiire  of  getting  prompt  reports,  enabling  us  to  make  our  predictions  in  minutes,  where 
the  civil  bureaus  of  Europe  take  hours,  giving  our  bureau  a  prominence  over  all 
others. 

These  reasons  of  time,  and  the  use  of  delicate  instruments,  require  training  and 
long  practice,  and  especially  the  absolute  dependence  on  specific  time  apply  in  such 
force  to  no  civil,  and  no  other  military,  bureau. 

The  necessity  for  grades  of  rank  in  every  military  organization  has  been  recognized 
from  time  beyond  record.  It  is  the  prime  condition  of  their  wholesome  existence. 
These  grades  are  all  there  is  for  the  ambition  of  military  men  to  look  ahead  to,  it  cor- 
lesponds  to  the  regular  forward  steps  men  look  for  in  all  walks  of  life ;  and  without 
increased  rank  with  age,  a  permanent  military  organization  would  have  within  it  the 
conditions  of  its  own  infirmity  and  inferiority,  and  no  good  man  would  remain  in  it; 
lit  present,  there  is  no  promotion  provided. 

Our  meteorological  work  all  depends  upon  an  accurate  and  continuous  record. 
Without  both  of  these  conditions  the  work  is  valueless.  To  get  these  conditions, 
observers  must  be  carefully  trained,  and  must  be  held  with  an  absolute  control.  This 
uiakes  a  military  organization  indispensable. 

The  gathering  of  these  series  is  traditionally  military  work,  and  all  that  ia  of  much 
value  has  been  done  under  some  form  of  military  organization.  Our  own  is  the  first 
in  extent  and  value,  and  was  begun  about  1820,  by  the  Medical  Dej^artment  of  the 
Army.  It  has  been  kept  up  ever  since,  and  fifty-two  of  the  post  hospitals  still  report 
to  UH,  and  give  us  valuable  reports.  The  next  in  value  is  by  the  Ebglish  ordnance. 
Then  comes  those  of  the  religious  orders,  the  monasteries,  and  they  have  what  oor- 
rt'spoiids  to  a  military  control  of  the  strictest  kind,  which  has  enabled  them  to  secure 
unbroken  series.  But  our  own,  by  the  Signal  Service,  in  the  past  fifteen  years,  is 
uniqiio,  and  of  many  times  the  value  of  all  the  other  series  combined. 

'IHierc  can  be  no  doubt  that  there  will  be  a  loss  of  efficiency  by  a  transfer.  Efficiency 
\»  now  as  high  as  can  be  reasonably  expected,  and  any  change  can  but  lower  it,  while 
to  transfer  the  work  will  practically  destroy  the  corps,  as  only  its  work,  and  not  the 
men,  can  be  transferred,  leaving  its  future,  at  best,  an  experiment  of  very  uncertain 
success. 

The  rules  governing  it  are  the  development  of  fifteen  years,  are  of  a  purely  military 
nature,  and  will  not  suit  a  civilian  organization.  In  fact,  very  much  that  we  have 
done  in  the  way  of  organization  and  plan,  which  has  cost  all  these  yeiirs  of  labor  and 
money,  and  which  has  given  such  eminent  satisfaction  everywhere,  will  be  lost.  The 
country  is  satisfied  and  there  is  no  call  for  Its  transfer. 

The  work  is  now  done  much  more  economically  than  it  could  be  by  a  civil  organiza- 
tion. It  is  a  well-known  fact  that,  except  in  the  highest  grades,  military  wages  the 
world  over  are  less  than  any  other,  and  especially  less  than  in  the  civil  public  service. 

This  is  due  largely,  especially  in  republics,  to  a  fixedness  of  service  and  removal 
from  personal  and  political  fiuctuations. 

We  now  pay  |65  and  $100  a  month,  when  a  like  grade  of  men  In  civil  employment, 
and  who  are  less  educated,  receive  $100  and  $150.  The  latter  figures  would  certainly 
rule  in  a  civil  service. 

The  chiefs  of  our  offices  in  larse  cities  are  now  most  efficient,  and  do  the  work  as 
sergeants,  with  the  pay  of,  say,  |1,200  a  year.  Under  civil  service  rule  these  places 
would  certainly  be  magnified  to  correspond  with  chiefs  of  the  other  public  offices  by 
which  the  Signal  Office  is  surrounded,  until  the  pay  would  be  three  or  four  times  as 
great  as  now. 

The  work  of  the  men  at  Signal  Service  stations  extends  through  seventeen  .hours 
of  the  twenty-four.  This,  while  in  the  military  service,  counts  as  no  extra  time,  and 
the  men  sleep  between  hours;  in  the  civil  service,  under  the  law,  it  will  count  for 
more  than  two  days,  resulting  finally  in  the  employment  of  two  men  to  do  the  work 
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bow  done  by  one.  These  aro  the  soDrces  of  additional  cost  that  can  be  foreeeen,  and 
there  is  no  doubt  but  finally  the  cost  of  doing  the  name  work  now  done,  and  which 
eertainly  will  be  continued,  will  cost  double  what  it  now  does. 

By  the  Chairman  : 

Q.  This  goes  on  throngh  the  entire  yearf 

A.  For  three  hundred  and  sixty-fiVe  days,  Sundays  and  holidays.  I  do  not  know 
that  this  has  come  to  the  attention  of  the  commission,  but  it  is  a  very  important 
Aictor. 

There  is  no  doubt  but  these  two  ]ep:al  days,  more  than  sixteen  hours,  would  be, 
under  a  civil  organization,  a  legal  claim. 

LEGISLATION  NEEDED  BY  THE  SIGNAL  SEBYICH. 

To  be  added  to  the  Sigual  Corps,  with  rank  and  pay  of  officers  of 
like  girade  of  cavalry — 

1.  One  colonel. 

2.  One  lieatenant-colonel. 

3.  One  major  and  disbarsing  officer. 

4.  Eight  captains }  and  the  second  lieutenants  of  tbe  Signal  Oorps, 
after  eight  years  of  service  as  second  lieutenants,  may  be  appointed  by 
the  Pr^ident  first  lieatenants :  and  after  fourteen  years'  service  as 
lieatenants,  may  be  appointed  oy  the  President  captains.  And  the 
one  handred  and  fifty  sergeants  of  the  Signal  Corps  shall  be  composed 
of  three  classes :  twenty-five  of  the  first  class,  who  shall  have  the  pay 
proper  of  $50  a  month ;  fifty  of  the  second  class,  who  shall  have  the 
pay  pro]>er  of  $40  a  month ;  and  seventy -five  of  the  third  class,  who 
shall  have  the  pay  proper  of  $34  a  month,  the  same  as  now.  And  all 
the  sergeants,  corporals,  and  privates  of  the  first  class  shall  be  known 
as*' Observers  of  the  Sigual  Service.'' 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  B,  HAZBN, 
Brig,  and  £vt,  Maj.  OenH^ 
Chief  Signal  Officer^  U.  8.  Army. 
Hon.  William  0.  Bndicott, 

Secretary  of  War. 

10048  giG 3 
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1.— Fort  Myer,  re|K>rt  of  officer  in  charge. 

2.— Roles  and  regalations  of  the  IndicatioDS  Room. 

3.—Eeport  of  the  officer  in  charge  of  the  Pacific  Coast  Division  of  the  Signal  Service. 

4.— tfnmmary  of  the  work  performed  in  the  Stations  Division. 

&b— Table  showing  the  mean  normal  pressure,  corrected  for  temperature  and  instru- 
mental error  only,  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each  month 
and  the  year,  with  monthly  constants  for  the  rednction  to  sea-level  of  baro- 
metric observations  made  at  Signal  Service  stations.  Compiled  from  Janu- 
ary, 1860,  to  December,  1884,  inclusive,  except  at  stations  opened  subsequent 
to  the  former  date.  Obtained  by  dividing  tne  sum  of  the  7  a.  m.,  3  and  11  p. 
m.  (Washington  time)  normals  by  3. 

6.— Table  showing  tne  mean  of  the  highest  pressure  (reduced  to  sea-level)  at  stations 
of  the  Signal  Service,  U.  S.  Army,  for  each  month  of  the  year.    Compiled  from 
the  commencement  of  observations  at  each  station  to,  and  including,  Decem- 
•      ber  31,  1881. 

7.~TAble  showing  the  mean  of  the  lowest  pressure  (reduced  to  sea-level)  at  stations 
of  the  Signal  Service,  U.  S.  Armjr,  for  each  month  of  the  year.  Compiled  from 
the  commencement  of  observations  at  each  station  to,  and  including,  Decem- 
ber 31,  1884. 

B.— Table  of  mean  temperatures  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
month  and  the  year.  Computed  from  the  commencement  of  observations  at 
each,  to  and  including  July,  1872.  The  'daily  means  are  obtained  by  dividing 
the  sam  of  the  7.35  a.  m.,  4.35  and  11.35  p.  m.  (Washington  time)  observations 
by  3 ;  the  monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of  days  in 
the  month. 

9.— Table  of  mean  temperatures  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
month  and  the  year.  Computed  from  September,  1872,  to,  and  including,  Oc- 
tober, 1S79,  except  at  st*ations  opened  subsequent  to  the  former  date.  The 
dailyjueans  are  obtained  by  dividing  the  sum  of  the  7.35  a.  m.,  4.35  and  11  p. 
m.  ( WasJiington  time)  observations  by  3. 
10.— Table  of  mean  temperatures  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
month  and  the  year.  Computed  from  November,  1879,  to  December,  1884, 
both  inclusive,  except  at  stations  opened  subsequent  to  the  former  datv.  The 
daily  means  are  those  obtained  hj  dividing  the  sum  of  the  7  a.  m.,  3  and  11 

S.  m.  (Washington  time)  observations  by  3. 
D  showing  the  mean  monthly  temperature  and  departure  of  1884  therefrom  in 
degrees  (Fahr.)  at  selected  stations  of  the  Signal  Service,  U.  S.  Army.  This 
normal  has  been  computed  for  the  decade  ending  December  31,  1884.  The 
daily  means  are  obtained  bv  dividing  the  sum  of  the  three  observations  by  3 ; 
the  monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of  days  in  the 
month. 
Note. — Observi^tions  from  January  1, 1875,  to  November  1, 1879,  taken  at  7.35 
a.  m.,  4.35  and  11  p.  m.  (Washington  time),  and  from  November  1,  1879,  to 
December  31, 1H84,  at  7  a.  m.,  3  and  lip.  m.' (Washington  time). 

12k— Table  showing  the  annual  and  mean  annual  temperatures  at  stations  of  the  Signal 
Service,  u.  S.  Army.  The  daily  means  are  obtained  by  dividing  the  sum  of 
the  three  telegraphic  observations  by  3 ;  the  monthly,  by  dividing  the  sum  of 
the  daily  by  tne  number  of  days  in  the  month ;  the  annual,  by  mviding  the 
snm  of  the  monthly  by  12. 
NoTB. — Observations  prior  to  August  25,  1872,  were  taken  at  7.35  a.  m.,  4.35  and 
11.35  p.  m.  (Washington  time);  from  August  25,  1872,  to  November  1,  1879, 
at  7.35  a.  m.,'4.35  and  11  p.  m.  (Washington  time) ;  and  from  November  1, 
1879.  to  December  31,  1884,  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time). 

13.— Table  snowing  the  mean  daily  range  of  temperature  at  stations  of  the  Signal 
Service,  U.  S.  Army,  for  each  month  of  the  year  1884.  The  daily  range  is  the 
differoDce  between  the  highest  and  lowest  temperatures,  as  recorded  on  self- 
Teglstering  thermometers ;  the  mean  daily  is  obtained  by  dividing  the  sum  of 
the  daily  by  the  number  of  days  in  the  month* 
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14.— Tftblcrsliowing  the  hiffhest  temperatDie,  and  year  in  whicli  it  oconrred,  at  Bta- 
tions  of  the  Signal  Senrice,  U.  S.  Army,  for  each  month  and  the  year.  Com- 
piled from  the  commencement  of  observations  at  each,  to,  and  including,  De- 
cember, 1884,  from  self-registering  thermometers. 

15.— Table  showing  the  lowest  temperature,  and  year  in  which  it  occurred,  at  sta- 
tions of  the  Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.    Com- 
?iled  fh>m  the  commencement  of  observations  to,  and  including,  December, 
884,  from  self-registering  thermometers. 

16. — ^Table  showing  the  monthly  and  annual  mean  temperatures  from  reports  made  by 
volantary  observers  of  the  Signal  Service,  IT.  S.  Army,  for  the  year  ending 
December  31, 1884.  The  daily  mean  is  generally  obtained  by  dividing  the  sum 
of  the  7  a.  m.,  2,  and  twice  the  9  p.  m.  (local  time)  observations  by  4;  the 
monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of  days  in  the  month. 

17. — ^Table  showing  the  monthly  maximum  and  minimum  temperatures,  and  annual 
ranse  of  temperature,  from  reports  made  by  voluntary  observers  of  the  Sig- 
nal Service,  U.  S.  Army,  for  the  year  ending  December  31, 1884,  from  self-reg- 
istering thermometers. 

18. — Table  showing  the  monthly  and  annual  mean  temperatures  at  military  post  hos- 
pitals for  tne  year  ending  December  31, 1884.  The  daily  meaxi  is  obtained  by 
dividing  the  sum  of  the  7  a.  m.,  2,  and  twice  the  9  p.  m.  (local  time)  obnerva- 
^ons  by  4 ;  the  monthly,  by  dividing  the  sum  of  the  daily  by  the  number  of 
days  in  the  month. 

19.— Table  showing  the  monthly  maximum  and  minimum  temperatures,  and  annual 
range  of  temperature  at  military  post  hospitals,  for  the  year  ending  Decem- 
ber 31,  1884,  from  self-registering  thermometers. 

20. — Table  showing  the  monthly  aud  annual  mean  temperatures  at  stations  on  the 
Central  Pacific  and  Southern  Pacific  Railroads  and  connecting  branches,  for 
the  year  ending  December  31,  1884.  The  daily  mean  is  obtained  by  dividing 
the  sum  of  the  maximum  aud  minimum  temperatures  by  2 ;  the  monthly,  by 
dividing  the  sum  of  the  dally  by  the  number  of  days  in  the  month. 

21. — Table  showing  the  monthly  maximum  and  minimum  temperatures  at  stations  on 
the  CentriQ  Pacific  and  Southern  Pacific  Railroads  and  connecting  branches, 
for  the  ^ear  ending  December  31, 1884,  from  self-registering  thermometers. 

22.— Table  showing  the  mean  of  the  maximum  and  minimum  temperatures  at  the  cot- 
ton-region stations  of  the  Signal  Service,  U.  S.  Army,  for  the  months  of  Jul^ 
to  October,  1884,  aud  Ma^  and  June,  1885.  These  means  are  obtained  by  di- 
viding the  sums  of  the  daily  readings  of  self- registering  thermometers  by  the 
nnml^r  of  observations  taken— one  daily  at  5  p.  m.  (central  time). 

23. — ^Table  showing  the  mean  temperature  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time) 
at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each  month  of  the  year. 
Computed  from  January  1, 1880,  to  December  31, 1884. 

24. — Table  showing  the  mean  a.  m.,  p.  m.,  and  midnight  temperatures  at  stations  of  the 
Signal  Service,  U.  S.  Army,  for  each  month  of  the  year.  Computed  from  the 
commencement  of  observations  to  December  31, 1884. 
NoTX. — Observations  prior  to  August  25, 1872,  were  taken  at  7.35  a.  m.,  4.35  and 
11.35  p.  m.  (Washington  time) ;  from  August  25, 1872,  to  November  1, 1879,  at 
7.35  a.  m.,  4.35  and  11  p.  m.  (Washington  time) ;  and  from  November  I,  1879, 
to  December  31, 1884,  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time). 

25. — ^Table  showing  the  average  temperature  of  the  surface  of  the  ocean  at  stations  of 
the  Signal  Service,  U.  S.  Army,  on  the  Atlantic  and  Gulf  coasts,  for  each 
month  and  the  year.  Computed  from  observations  taken  at  2  p.m. (Wash- 
ington time),  dally,  from  the  date  observations  began  to  December  31,  1884. 

2G. — ^Table  showing  the  mean  temperature  and  average  precipitation,  the  latter  in 
inches  and  hundredths,  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
season  of  the  year.  Computed  from  the  commencement  of  observations  at 
each  to,  and  including,  December,  1884.  The  mean  temperature  is  deduced 
from  three  telegraphic  observations  taken  at  the  same  moment  of  Waahing- 
ton  time  at  all  stations.  The  seasons  comprise  the  following  months :  Spring — 
March,  April,  aud  May.  Summer— Juqe,  Julv,  and  August.  Autumn — Sep- 
tember, October,  November.  Winter— December,  January,  and  February. 
Note. — Observations  prior  to  August  25, 1872,  were  taken  at  7.35  a.  m.,  4.35  and 
11.35p.m. (Washington  time);  from  August  25,  1872,  to  November  1,  1879, 
at  7.35  a.m.,  4.35  and  11  p.  m.  (Washington  time);  and  from  November  1, 
1879,  to  December  31, 1884,  at  7  a.  m.,  3  and  11  p.  m.  (Washington  time). 

27.— Table  show  in  e  the  normal  precipitation  and  departure  (of  1884)  therefrom,  in 
inches  and  hundredths,  at  stations  of  the  Signal  Service,  U.  S.  Army,  for  each 
month  of  the  year.  The  normal  has  been  computed  from  the  commencement 
of  observations  to  December,  1884,  inclusive. 

28. — ^Table  showing  the  average  precipitation,  in  inches  and  hundredtha,  at  selected 
stations  oi  the  Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.  Com- 
puted for  the  decade  ending  December  31, 1884. 
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S9.— Table  showias  the  average  preoipitation,  in  inchea  and  hnndredthB,  at  selected 
stations  of  the  Signiu  Service,  U.  S.  Anny,  for  each  month  and  the  year. 
Computed  from  Jannary,  1880,  to,  and  inclndinc,  December,  1884. 

30.— Table  showing  the  annual  and  mean  annual  precipitation,  in  inches  and  hnn- 
diedths,  at  stations  of  the  Signal  Service,  U.  S.  Army.  Compiled  from  the 
commencement  of  observations  to  1884,  inclusive. 

31.— Table  showing  the  monthly  and  annual  precipitation,  in  inches  and  hundredths, 
from  reports  made  by  yolnntary  observers  of  the  Signal  Service,  U.  S.  Army, 
for  the  year  ending  December  31,  1834. 

312.— Table  showing  the  monthly  and  annual  precipitation,  in  inches  and  hundredths, 
at  military  post  hospitals,  for  the  year  ending  December  31, 1884. 

33.— Table  showing  the  monthly  and  annual  precipitation,  in  inches  and  hundredths, 
at  stations  on  the  Central  Pacific  and  Southern  Pacific  Railroads  and  con- 
necting branches  for  the  year  ending  December  31, 1884.  (Copied  from  thA 
records  on  file  at  the  office  of  the  chief  engineer,  C.  P.  R.  R.) 

34.— Table  showing  the  precipitation,  in  inches  and  hundredths,  at  the  cotton-region 
stations  of  the  Signal  Service,  U.  S.  Army,/or  the  months  of  July  to  October, 
1884,  inclusive,  and  May  and  June,  1885. 

35.— Table  of  mean  relative  humidity  at  stations' of  the  Signal  Service*  U.S.  Army, 
for  each  month  and  the  year.  Computed  from  the  commencement  of  obeer- 
vations  at  each  to,  and  including,  July,  1872.  The  daily  means  are  obt«iiied 
by  dividing  the  sum  of  the  7.35  a.  m.,  4.35  and  11.35  p.  m.  (Washinf^n  time) 
observations  by  3. 

36.— Table  of  mean  relative  humidity  at  stations  of  the  Signal  Service,  U.  S.  Army, 
for  each  month  and  the  year.  Computed  from  September,  1872,  to,  and  in- 
cluding, October,  1879,  except  at  stations  opened  subsequent  to  the  former 
date.  The  daily  means  are  obtained  by  dividing  the  sum  of  the  7.35  a.  m., 
4.35  and  11  p.  m.  (Washington  time)  observations  by  3. 

37.— Table  of  mean  relative  humidity  at  stations  of  the  Signal  Service,  U.  S.  Army,  for 
each  month  and  the  year.  Computed  fVom  November,  1879,  to  Deeembw, 
1884,  both  inclusive,  except  at  stations  opened  subsequent  to  the  former  date. 
The  daily  means  are  obtained  b^  dividing  the  sum  of  the  7  a.  m.,  3  and  11 

S.  m.  (Washington  time)  observations  by  3. 
e  of  mean  relative  humidity  at  stations  of  the  Signal  Service,  U.S.  Army, 
for  each  month  and  the  year.    Computed  from  the  7  a.  m.,  3  and  11  p.m. 
(Washington  time)  observations,  and  from  January  1, 1882,  to  December  31, 
1884. 

39.— Table  showing  the  average  dew-point  at  stations  of  the  Signal  Service,  U.  S. 
Army,  for  each  month  and  the  year.  Compiled  from  January,  1*^82,  to,  and 
including,  December,  1884.  The  daily  means  are  obtained  b^  dividing  the 
sum  of  the  7  a.m.,  3  and  lip.  m. (Washington  time)  observations  by  3. 

40.— Table  showing  the  date  of  the  first  light  frost  at  stations  of  the  Signal  Service, 
U.  S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  ll884-'85. 

41.— Tables  showing  the  dates  of  the  first  killing  irost  at  statiobs  of  the  Signal  Ser- 
vice, U.  S.  Army,  east  of  the  Rocky  Mountains,  for  each  winter  from  1873-74 
to  the  winter  of  1884-*85,  inclusive. 

^— Table  showing  the  date  of  the  last  light  frost  at  stations  of  the  Signal  Service, 
U.  S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  18^-'85. 

43.— Table  showing  the  date  of  the  last  killing  frost  at  stations  of  the  Signal  Service, 
U.  S.  Army,  east  of  the  Rocky  Mountains,  for  each  winter  from  the  commence- 
ment of  observations  to,  and  including,  the  winter  of  1884-'85. 

44.— Table  showing  the  date  of  the  first  snowfall  at  stations  of  the  Signal  Service,  U. 
S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  188^^85. 

46.— Table  showing  the  date  of  the  last  snowfall  at  stations  of  the  Signal  Service,  U. 
S.  Army,  east  of  the  Rocky  Mountains,  for  the  winter  of  1884-*80. 

46.— Table  showing  the  average  movement  of  the  wind,  in  miles,  at  stations  of  the 
Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.  Compiled  from 
the  commencement  of  observations  at  each  to,  and  including,  December,  1884. 

47.— Table  showing  the  average  hourly  velocity  of  the  wind,  in  mues,  at  stations  of 
the  Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.  Computed 
from  toe  commencement  of  observations  at  each  to,  and  including,  December, 
1884.  The  average  hourly  velocity  is  obtained  by  dividing  the  average 
monthly  movement  by  the  number  of  days  in  the  mouth,  and  the  result  by  24. 

46L— Table  showing  the  average  cloudiness  (scale  of  0  to  10)  at  stations  of  the  Signal 
Service,  uTS.  Army,  for  each  month  and  the  year.  Compiled  from  the  com- 
mencement of  observations  at  each  to,  and  including,  December,  1884,  from 
the  three  telegraphic  observations.  The  monthly  average  is  obtained  by  di- 
viding the  sums  of  the  amount  of  cloudiness  recorded  daily  by  the  number  of 
observations  taken. 
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49.— Table  Bhowing  the  average  number  of  clear,  fair,  and  cloudy  days  at  stations  of 
the  Signal  Service,  U.  S.  Army,  for  each  month  and  the  year.  Compiled  from 
the  commencement  of  obeervations  at  each  to,  and  including,  December,  1884, 
from  the  three  telegraphic  observations.  Cloudiness  is  recorded  on  a  scale  of 
0  to  10,  each  observation.  Clear  days  comprise  from  0  to  8  tenths ;  fair,  9  to 
22 ;  and  cloudy,  23  to  30. 

50.  —Directions  from  which  the  prevailing  winds  have  been  observed  to  blow  at  sta- 
tions on  the  Central  Pacific  and  Southern  Pacific  Railroads  and  connecting 
branches,  during  each  month  of  the  year  1884.  (Copied  from  the  records  on 
file  at  the  office  of  the  chief  engineer,  C.  P.  R.  R.) 

51. — Directions  from  which  the  prevailing  winds  have  been  observed  to  blow  at  sta- 
tions of  the  Signal  Service,  U.  S.  Army,  during  each  month  of  the  vear.  Com- 
pnted  from  the  commencement  of  observations  at  each  to,  and  including, 
December,  1884. 

52.— Annual  meteorological  summaries  (Forms  127  B)  at  stations  of  the  Signal  Serv- 
ice, U.  S.  Army. 

53.— Description  of  the  various  districts  shown  on  the  Signal  Service  distriot  mmp. 

54. — Report  of  the  display  of  cold-wave  signals. 

55. ^Report  upon  the  temperature  and  weather  signals. 

56.— Railway  weather  bulletin  service. 

57. — River  reports  and  flood  warnings. 

58.— System  of  cotton-region  reports. 

59.— Classified  list  of  stations  of  the  Signal  Service. 

60.— Report  of  the  display  of  cautionary  signals  at  special  stations. 

61.— List  of  stations  of  the  first  and  second  order,  established  since  November  1, 1870, 
together  with  the  dates  on  which  those  not  in  operation  on  June  30,  1885» 
were  closed. 

62. — Signal  Service  agencies. 

63. — Report  of  officer  in  charge  of  telegraph  lines. 

64. — ^Report  of  officer  In  charge  of  Correspondence  and  Records  Division. 

65.— Report  of  officer  in  charge  of  Fact  and  International  Bulletin  Division. 

66.— Report  of  assistant  in  charge  of  the  Study  Room  Division. 

67.— Report  of  assistant  in  charge  of  Physical  Laboratory. 

66.— Report  of  the  Property  and  Disbursing  Officer. 

69.— Report  of  officer  in  charge  of  Examiner's  Division. 

70. — ^Report  of  officer  in  charge  of  Publications  Division. 

71.— Meteorological  Researches,  Prof.  William  FemL 
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APPENDIX  z. 

BEFOBT  OF  OFFICES  IN  CBAJROE  OF  FOBT  MTEB. 

FOBT  MYSR,  YlRGUOA,  Jvly  10, 1885. 

Gbnebai.  :  I  have  the  honor  to  rabmit  my  animal  report  of  the  school  of  inatraotion 
and  poet  of  Fort  Myer  for  the  fiscal  year  endiiiff  Jtine  30, 1885. 

The  course  of  instmotion  as  prescribed  for  omoers  and  enlisted  men  has  been  closely 
foUowed. 

Five  officers  of  the  Signal  Corps  reported  dnrinff  the  year  for  instmction,  namely, 
Lients.  Frank  Greene,  J.  H.  Weber,  J.  P.Finley,  J.  £.  Mazfield,  and  F.  B.  Da^.  Lien- 
tenant  Weber  was  relieved  from  dnty  November  8, 1884,  without  completing  his  conise, 
and  granted  sick  leave.  The  remaining  four  officers  completed  the  full  coarse  and 
passed  the  final  examination. 

Lieutenants  Walshe,  Finley ,  and  Day  were  ordered  on  inspection  duty  Febmary  27, 
1885,  and  retnmed  to  duty  at  this  post  on  the  following  dates :  Lieutenant  Finley, 
May  20,  Lieutenant  Day,  May  31,  and  Lieutenant  Walshe,  June  2. 

Lieotenant  Day  was  relieved  from  duty  at  this  post  June  1, 1885,  and  ordered  to  re- 
pwt  at  the  office  of  the  Chief  Signal  Officer. 

At  the  commencement  of  the  fiscal  year,  July  1,  1884,  there  were  13  enlisted  men 
onder  instruction ;  of  this  number,  2  (privates  Flynn  and  Frazee)  were  discharged  for 
misconduct,  1  (Private  Hill)  deserted,  and  1  (Private  Brown)  failed  on  final  examina- 
tion and  was  discharged.    The  remainder  completed  the  full  course  and  psssed.         * 

Thirty-nine  enlisted  men  reported  for  instruction  during  the  year ;  of  this  number 
31  completed  the  full  prescribed  course  and  passed,  2  (Privates  Davis  and  Sues)  failed 
CD  final  examination,  5  (Privates  Laughlin,  Wyman,  Welch,  Hoffman,  and  Chapman) 
vere  discharsed  before  completion  of. coarse  on  account  of  incompetency,  and  1  (Pri- 
vate Keenan)-died  of  consumption. 

Lieutenants  Greene,  Walshe,  and  Maxfield  have  assisted  in  the  instruction  depart- 
ment durini^  the  year.  The  prescribed  course  of  lectures  for  enlisted  men  were  de- 
livered by  Lieutenant  Maxfield. 

Instmctioii  in  military  signaling  by  flag  and  torch,  heliograph,  homoeraphic  and  in- 
ternational code,  and  in  electricity  and  practical  telegraphy,  was  srilven  durmg  the  year 
to  officers  and  enlisted  men.  A  ten  days'  course  in  Mendail's  military  surveying  was 
given  to  the  class  of  officers,  which  consisted  of  rough  sketches  taken  in  the  field. 

Owing  to  the  want  of  horses  for  the  proper  equipment  of  the  field  telegraph  train,  all 
driUs  and  instruction  in  the  use  of  this  important  feature  of  the  corps  in  time  of  war 
coold  not  be  carried  on.  It  is  hoped  that  the  time  is  not  far  distant  when  this  matter 
will  receive  from  Congress  the  consideration  it  deserves,  that  the  necessary  means 
may  be  provided  which  will  enable  the  Chief  Siffuat  Officer  to  keep  pace  with  other 
oountriee  in  this  method  of  communicating  with  the  different  commanders  of  the 
snny  while  in  battle. 

POST  ADMINISTRATION. 

Improvements  of  the  post  have  been  carried  on  during  the  year  as  mapped  out  by 
the  Chief  Signal  Officer,  and  the  results  have  been  highly  satisfactory,  the  most  im- 
portant being  the  ij^rading  and  graveling  of  the  road  m>m  the  cemetery  to  the  Aque- 
daet  bridge,  guttering  wiUi  cobble-stone,  trimming  out  and  grubbing  along  the  roaa- 
tides.  A  gravel  walk  has  been  put  down  leading  to  the  laundress" quarters,  a  new 
rotd  opened  in  rear  of  the  quartermaster's  storehouse,  and  the  grounds  on  the  north  and 
vest  of  this  building  have  have  been  graded,  top  dressod,  and  ready  for  grass  seed  in 
thefiUL 

The  saw-mill,  an  unsightly  building,  standing  near  the  west  end  of  the  quarter- 
msster's  storehouse^  has  been  moved  to  a  more  suitable  place.  A  great  amount  of 
pubbing  and  cleaning  up  has  been  done  during  the  year  in  the  field  inclosed  with 
toe  wire  fence.  The  woods  lying  south  of  the  post,  and  extendinff  to  the  cemetery 
wall,  is  now  being  cleared  up  by  grubbing,  lesMng  a  clear  view  of  the  city  and  Ar- 
liojrton  Heights. 

Water-closeta,  with  ample  sewerage,  have  been  constructed  at  the  hospital,  instruc- 
tion bnildinff,  and  laundress'  quartei-s,  and  adds  greatly  to  the  sanitary  condition  of 
the  post.  Tne  old  privies,  with  wood  troughs,  heretofore  in  use.  have  been  torn  down. 
Agood  system  of  surface  drainage  has  been  put  down  for  draining  the  cellars  of  the 
omoers'  quarters  and  the  stables  and  corral  yard. 


Digitized  by  CjOOQ IC 


40  REPORT  OF  THE   CHIEF   SIGNAL   OFFICER^ 

As  the  improvements  inaagarated  bv  the  Chief  Signal  Officer  have  progreaMd  the 
nnmerons  mud-holes  heretofore  visible  have  been  entirely  obliterated.  A  tnorooeh  po- 
lice of  the  poet  has  been  rigidly  maintained,  and  itssanitary  condition  is  good.  Orders 
of  t  he  Chief  Sijpal  Officer  recjuire  a  weekly  inspection  of  the  poet  by  the  medical  officer, 
with  a  view  of  ascertaining  its  sanitary  condition,  and  all  recommendaUons  of  this 
officer  are  promptly  carried  oat. 

The  old  and  defective  water-dotots  in  the  officers'  quarters  have  been  replaced  by 
the  Demorest  patent  with  flushing  tanks.  This  insures  an  ample  supply  of  water,  and 
thoroughly  flushes  the  closets  and  soil  pipes.  This  was  impossible  while  the  old 
style  ol  closets  was  kept  in  use  in  these  buildings.  The  bad  odors  and  gases  here- 
tofore so  noticeable  have  now  been  obviated. 

The  full  quota  of  men  for  the  permanent  party  has  been  obtained  and  comprises  a 
fisood  steady  working  force.    The  non-commissioned  officers  have  well  perfonned  all 
duties  assigned  them.    It  is  hoi>ed  steps  may  be  taken  to  insure  extra-duty  pay  for 
the  mechanics  and  laborers  of  this  force,  which  they  so  much  need  and  deserve. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

JAMES  A.  SWIFT, 
Second  LiemimatU  Signal  CarpB^  U.  S.  Armjff  in  ckarge. 

To  the  Chief  Signal  Officer,  U.  S.  A., 

WoMngianf  D.  C. 
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APPENDIX    2. 

RULES  AND  REGULATIONS  OF  THE  INDICATIONS  ROOM. 

IxOTKUcrnoNS  \  Signal  Office,  Wab  Dxpabtiibmt, 

No.  22.         5  Woihingion,  Apnl  22,  1886. 

I.  Paraenkphs  100  to  2236,  incliiBive,  Office  RegolationB,  1883,  are  aun.Dlled. 

II.  The  Tollowing  compendinin  of  rales  and  regulationit  relating  to  the  indications 
division  i8  published  for  the  information  and  guidance  of  those  concerned. 

1.  The  indications  officer  will  have  charge  of  the  division  for  the  preparation  of 
synopses  and  indications,  which  will  be  designated  as  the  indications  division ;  he 
will  carefally  semtinize  the  charts  and  latest  reports,  and  call  the  especial  aitention 
of  the  indications  board  to  allmeteorolo^cal  conditions  requiring  attention  under  the 
regulations ;  and  will  at  all  times  keep  himself  informed  of  all  regulations  referring  to 
indications. 

A,— For  the  guidance  of  the  offioer  in  charge. 

2.  He  will  be  at  the  office  at  9  a.  m.,  12  m.,  5  p.  m.,  and  12  midnight  each  day. 

3.  He  will  examine  the  reports  carefully  to  discover  telegraphic  errors;  note  all 
saoh  errors  and  call  uiM>n  the  telegraph  division  for  corrections  when  they  are  nec- 
essary and  can  be  obtained. 

4.  He  is  strictly  reqaired  to  draw  his  own  isobars  and  isotherms  upon  the  weather 
chart  (No.  1)  used  in  preparing  the  synopsis  and  indications. 

5.  He  will  verify  or  correct  the  manifold  copy  of  the  synopsis  and  indications,  see- 
ing that  the  text  is  clear  and  legible,  and  will  attach  his  name  to  it.  He  will  also 
see,  BO  far  as  it  may  be  in  bis  power,  that  they  are  given  the  widest  pnblication  where 
they  are  useful.  He  will  take  soch  efficient  steps  as  will  insure  the  speediest  delivery 
of  the  indications,  bulletins,  and  charts  to  the  press  and  post-office,  and  his  responsi- 
bility and  duties  will  only  end  when  this  is  done.    (Ins.  q9.  1884.) 

6.  A  single  copy  of  the  synopsis  for  the  a.  m.  report  will  be  sent  to  the  publications 
division  by  9.26  a.  m.,  the  complete  synopsis  and  indications  not  later  than  9.49  a.  m., 
the  morning  special  bulletin  at  9.52  a.  m.,  and  the  indications  for  the  midnight  report 
at  12.45  a.  no.    (^Ins.  140,  1884. ) 

7.  He  will  call  for  special  telegraphic  observations  to  be  taken  at  such  stations,  and 
at  SQch  times  as  he  may  consider  necessary.  When  river  reports  are  to  be  discontlE* 
ued  he  will  notify  the  officer  in  charge  of  the  stations  division,  who  will  issue  the  nec- 
essary ordefs.    (Ins.  74, 1884.) 

8.  For  the  morning  weather  chart  he  will  make  tracings  of  the  isobars,  isotherms, 
and  storm-tracks  from  the  original  charts  of  the  7  a.  m.  report  as  soon  as  practicable, 
preferably  before  the  completion  of  the  indications.  These  tracings  will  be  sent  to 
the  lithographing  room  by  or  before  9.26  a.  m.,  daily.  He  will  ^ive  close  attention  to 
the  momin£^  weather  chart  until  it  has  been  actually  completed,  seeing  that  all 
through  its  several  stages  the  work  is  correctly  done  and  leaving  no  chance  for  errors. 
For  this  purpose  he  will  visit  the  printing  room,  and  inspect  the  chart  when  it  is  first 
struck  Off,  and  verify  it  before  allowing  the  edition  to  be  printed.    (Ins.  140,  1884.) 

9.  He  will  compare  each  tri-daily  indications  of  the  previous  day  with  the  condi- 
tions exhibited  in  the  three  sacceeding  weather  charts. 

10.  He  will  particularly  notice,  in  connection  with  the  study  of  charts,  the  rain  and 
dry-wind  charts,  the  charts  and  tables  of  normal  temperatures  and  normal  barometric 
pressures  and  the  barometric  oscillatiohs  for  the  several  stations,  the  charts  exhibit- 
ing average  direction  of  translation  of  low  barometers  (storm-tracks),  the  Monthly 
weather  Review  and  its  charts,  and  the  file  of  tri-daily  charts  and  prevailing  wind- 
directions.  These  charts  shonld  be  examined  in  reference  to  the  corresponding  month 
of  preceding  years,  and  to  the  months  preceding  and  succeeding.  Particular  atten- 
tion shonld  be  given  to  the  study  of  the  cloud  areas  and  of  dew-points  as  aflfecting 
probable  changes  of  ni^ht  temperature. 

IL  <>n  the  day  of  assignment  to  duty  in  charge  of  the  indications  division  he  will 
eaiefnlly  examine  all  instrnctions  pertaining  to  that  division. 

12.  He  will  see  that  the  monnted  messenger  is  present,  with  horse  saddled,  at  the 
moment  the  indications  are  ready,  and  that  he  starts  immediately  at  a  rapid  pace ; 
and  failing  in  ibis,  in  any  particular,  he  will  report  the  fact  in  writing.  (G.  0.  28, 
1873;  Ina.  29,  1876.) 


Digitized  by  VsjOOQIC 


42  REPOBT  OF  THE  CHIEF  SIGNAL  OFFICER. 

13.  A  messenger  will  report  to  him  each  morning  at  9  o'clock  in  the  indications 
room,  and  continue  under  his  orders  until  after  the  completion  of  the  morning  duties. 
(Ins.  192,  1881.) 

14.  As  without  sleep  in  the  daytime,  the  fatigue  caused  by  this  duty  is  too  great  to 
permit  its  best  discharge,  officers  on  that  duty  are  recommended  to  sleep  in  the  after- 
noon.   (Cir.5,  1874.) 

15.  Officers  on  duty  in  the  indications  division  are  excused,  during  the  time  of  their 
tour,  from  the  continuous  night-watch,  as  noted  in  paragraph  3,  page  80,  General 
Regulations,  1885,  but  may  be  required  to  remain  at  tne  office  to  announce  the  pro- 
gress of  storms  or  other  facts  connected  with  their  especial  duty  when  such  annonnoe- 
ments  are  needed.    (Ins.  14,  1878.) 

16.  Before  taking  chaise  of  indications  division,  the  officer  assigned  will  report  to 
the  Chief  Signal  Officer  for  instructions.    (Ins.  13,  1884.) 

17.  Form  434  (check-slip  for  indications  officer)  will  be  carefully  examined  by  the 
indications'  officer  at  each  report,  and  as  each  item  of  the  report  is  completed  it  will 
be  successively  checked.  The  check-slips  will  be  sent  with  the  record  book  of  the 
indications  board  to  the  Chi^f  Signal  Officer  before  12  ui.  daily,  except  Sunday. 
(Ins.  69,  1884.) 

18.  Action  upon  telegrams  requesting  special  weather  indications  will  be  taken  at 
once  by  the  officer  in  charge  of  the  indications  division.    (Ins.  Ill,  1884.) 

Pbbss  Bbpobib. 

19.  In  preparing  press  reports  (Form  109a)  when  the  indications  are  completed  for 
any  district,  its  name  in  the  margin  of  the  report  will  be  checked  with  a  cross  (thus 
-h ).  When  the  indications  nre  intentionally  omitted  for  any  district  its  name  will  be 
checked  with  a  zero  (thus  0). 

20.  For  the  press  dispatch,  the  officer  in  charge  wiU  endeavor  to  set  out  the  morn- 


ing synopsis  and  indications  at  9.49  a.  m. ;  the  special  bulletin  at  9?52  a.  m.,  and  the 
midnight  indications  at  12.45  a.  m.    (Ins.  140, 1884.) 
21.  jOne  file  of  the  manifold  press  reports  will  be  kept  in  the  division. 


22.  The  list  of  addresses  for  the  distribution  of  the  press  reports  and  special  bulle- 
tins will  be  posted  in  the  indications  division  and  kept  corrected  to  date.  (L.  R. 
6679,  Mis.,  1884.) 

Charts. 

23.  The  following  designation  is  adopted  for  indications-division  charts,  and  will  be 
written  in  blue  pencil  on  the  right-hand  lower  comer  oi  each  leaf,  in  each  monthly 
book  of  tri-daily  charts  together  with  the  name  of  the  officer  in  charge  of  indications, 
and  the  date  and  number  of  the  tri-daily  chart.  The  7  a.  m.,  3  p.  m.,  and  11  p.  m. 
charts  bein^  numbered  **{,"  'Mi,"  and  'Mil," respectively:  Chart  1,  weather j  Chart 
2,  barometric  changes;  Chart  3,  barometric  departures  and  abnormal  variations; 
Chart  4,  temperature  changes;  Chart  5,  temperature  departures  and  abnermal  varia- 
tions; (Jhart  6,  clouds  j  Chart  7,  dew-points.    (Ins.  63,  1881.) 

24.  In  the  preparation  of  these  charts,  pencils  of  different  colors,  as  prescribed, 
will  be  used.  \Viien  not?  otherwise  stated,  tne  ordinary  black  lead  pencil  is  intended. 
If  possible,  all  lines  traced  on  these  charts  will  be  extended  across  the  continent. 

25.  Charts  1  to  6,  inclusive,  for  Mav  1, 1881,  and  Chart  7,  for  July  1,  1881.  will  be 
followed  as  models.  No  change  will  be  made  in  any  of  these  charts  without  the 
written  authority  of  the  Chief  Signal  Officer.    (Ins.  53,  1881.) 

26.  Each  officer  in  turning  over  the  charge  of  the  indications  division  to  his  suc- 
cessor will  see  that  the  charts  are  completea  to  the  date  of  relief.    (Ins.  40,  1877.) 

27.  All  telegraphic  reports  received  by  mail  on  account  of  being  delayed  at  stations 
or  at  transfer  offices,  from  any  cause,  wilL  as  soon  as  they  arrive,  be  translated  and 
entered  on  the  indications  charts.    (Ins.  lo,  1884.) 

28.  On  all  charts,  data  received  too  late  for  use  in  current  indications  will  be  enterad 
in  blue;  in  such  instances,  the  amount  of  precipitation,  if  any,  will  be  underscored 
in  red. 

29.  Chart  corrections  to  reports  will  be  given  in  blue  by  the  side  of  the  correspond- 
ing erroneous  data,  through  which  a  blue  Tine  will  be  traeed. 

Chabt  Ko.  1. 

30.  Chart  1  will  show  for  each  station:  (1)  temperature;  (2)  barometer  ([reduoed 
to  sea-level);  (3)  wind  velocity,  and  when  reported,  the  maximnm  velocity  since 
last  regular  report;  (4)  amount  of  rainfall  (or  melted  snow) ;  (5)  state  of  weather ; 
(6)  wind  direction :  (7)  ocean  swell  at.  certain  sea-coast  stations. 

31.  Isotherms,  with  their  proper  figures,  will  be  drawn  in  blue  for  each  ten  degrees 
of  temperature,  in  full  lines;  when  doubtful,  in  broken  lines. 
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32.  laoban,  with  their  figaros,  will  be  drawn  in  red  for  each  tenth  of  an  inch  of 
atmoapheric  preesure,  in  falllines ;  when  doubtful,  in  broken  lines.  The  words  **  high  " 
or  "  low  "  will  be  so  placed  as  to  show  thei^^lative  barometric  condition  of  the  regk^ns 
marked. 

33.  Tlie  wind  velocity  will  be  entered  as  received,  in  miles  per  boor  if  registered ; 
if  estimated,  by  writing  "  calm,"  •'light.'*  **  high,"  &c.,  as  the  case  may  be.  Maxi- 
mum wind  velocities,  when  reported,  will  be  entered  in  parenthesis  to  the  right  of 
the  current  velocity. 

34.  The  amount  of  precipitation  for  the  eight  hours  preceding  the  report,  if  any, 
will  be  entered  in  inches,  tenths,  and  hundreidths,  underscored  in  blue  ;  if  inappre- 
ciable, a  short  horizontal  line  will  be  drawn,  underscored  by  a  similar  line  in  blue. 
The  absence  of  precipitation  will  be  shown  by  the  figures  00. 

:)&.  The  direction  of  the  wind  will  be  shown  by  an  arrow,  flying  with  the  wind, 
drawn  through  the  center  of  the  station  circle. 

36.  The  state  of  the  weather  at  the  time  of  the  report  will  be  shown  thus :  Cloudy 
or  fair  by  circles  fully  or  one-half  shaded ;  heavy  rain  by  "  R." ;  liarht  rain  by  "r." ; 
heavy  show  by  "  S." ;  light  snow  by  •*  s." ;  threatening  by  "T." ;  clearing  by  "C." ; 
foggy  by  "  f." ;  hazy  by  *'  z.";  smoky  by  **  sm." ;  sleeting  by  *'  sit." ;  written  within 
the  circle.  A  thunder-storm  will  be  indicated  by  a  short  norizontal  line  in  red,  with- 
in and  at  the  bottom  of  the  circle.  Frost  will  be  T^ritten  in  full  near  the  circle  and 
will  be  nnderscored  in  red,  prefixed  by  '^  K."  or  ^*  L."  to  denote  killing  or  light,  re- 
qieotively. 

37.  The  ocean  swell  from  sea-coast  stations  will  show  the  direction  fi^m  which  it 
comes  and  its  character  as  heavy  or  light,  thus :  Heavy  northeast  swell  by  writing 
by  the  side  of  the  station,  *'  Hy.  N£.,"  or  light  south,  thus:  **  Lt.  8." 

38.  The  appropriate  data  from  river  and  other  stations  not  repoHing  tri-daily  will 
be  entered,  and  on  the  margin  of  the  3  p.  m.  chart  t  he  11  a.  m.  repo'rls  from  stations 
specially  called  for,  noting  also  the  hour  of  observation. 

39.  The  absence  of  data  for  temperature,  barometer,  wind  velocity,  weather,  and 
sea  swell  will  be  shown  by  a  short  horizontal  line  in  the  space  specified  for  the  data 
itself. 

40.  The  absence  of  data  for  precipitation  will  be  shown  by  writing  in  its  place 
"  blk."    Such  absences  will  also  be  noted  on  the  margin  of  the  chart. 

41.  Data  of  doubtful  accuracy  will  be  questioned  thus  *'  f  ",  and  by  a  note  on  the 
macgin  of  the  chart ;  marginal  notes  will  always  be  in  blue. 

42.  When  a  station  is  reported  as  missing,  the  fact  will  be  indicated  by  drawing  a 
short  bine  line  within  the  circle. 

Chart  No.  2. 

43.  Chart  2,  barometric  changes,  requires  the  following  definitions  of  the  terms 


An  actual  barometer  is  the  barometer  reading  corrected  for  temperature  and  in- 
strumental error  only. 

A  reduced  barometer  is  the  barometer  reading  corrected  for  temperatnro,  instru- 
mental error,  and  gravity,  and  reduced  to  sea-level. 

A  normal  barometer  is  t^e  mean  of  actual  barometers. 

A  barometric  departure  is  the  difference  between  the  mean  barometer  for  the  month 
and  hour  of  the  roiK»rt  and  the  barometer  for  a  given  report. 

Abnormal  variations  in  barometer  aro  changes  different  from  the  mean  hourly 
changes. 

44.  On  Chart  2  enter  within  the  circle  the  reduced  barometer  from  regular  stations 
thronghout  the  United  States  and  the  actual  barometer  from  Canadian  stations  for 
eorrent  report ;  above  the  barometer  and  within  the  circle  enter  the  difference  be- 
tween the  current  barometer  and  that  of  the  previous  roport,  prefixed  by  the  sign  -f- 
if  the  cnnrent  reading  be  higher,  and  the  sign  — ,  if  lower.  In  a  similar  manner  enter 
the  difference  between  the  current  barometer  and  that  of  the  previous  twenty-four 
hours,  with  proper  sign  prefixed,  within  the  cirole  and  below  the  curront  barometer. 

45.  Lines  in  blue  will  show  each  tenth  of  an  inch  of  change  in  barometer  during 
the  past  eight  hours,  with  the  amount  of  change  in  figures,  with  the  sign  +  to  show 
a  rise,  and  the  sign  —  to  show  a  fall. 

46.  In  a  similar  way  lines  in  red  will  be  drawn  to  show  each  tenth  of  an  inch  of 
ehange  in  pressure  in  twenty-four  hours,  with  corresponding  signs  and  figures. 

47.  There  will  also  be  drawn  in  blue  and  red,  of  double  weight,  lines  to  show  no 
ehange  in  barometer  for  eight  and  for  twenty-four  hours,  respectively,  with  the  sign 
•f  and  — ,  each  on  its  appropriate  side. 

48.  A  list  of  corrections  will  be  prepared  to  be  applied  to  the  barometer  reports  of 
the  fint  day  of  each  month,  so  as  to  exhibit  the  true  changes  in  actual  barometer ; 
these  corrections,  with  proper  algebraic  signs  prefixed,  will  be  written  without  the  cir- 
cle, and  will  be  applied  to  the  eight  and  twenty-four  hour  changes  of  first  report  and 
to  the  twenty-fimr  hour  changes  of  second  and  third  reports. 
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Chabt  liTo.  8. 

'49.  In  connection  with  Chart  3,  barometric  departares  and  abnormal  variations,  are 
prepared  three  auxiliary  charts,  to  show  tor  each  station  the  mean  barometer  for  each 
tri-dail]^  telegraphic  report  of  the  cnrrent  month ;  this  mean  barometer  is  obtained 
by  addinff  to  the  normal  barometer  for  the  month  and  hour  of  report  the  monthly  con- 
stant. Tne  frequency  of  the  wind-direction  for  the  month  (including  calms)  at  the 
several  stations,  will  be  shown  on  these  auxiliary  charts  by  arrows  flying  with  the 
wind,  not  more  than  three  directions  being  given.  The  order  of  relative  freoaenoy 
will  be  shown  by  blue,  red,  and  yellow  arrows,  respectively.  The  prevalence  or  calms 
will  be  indicated  by  drawing  a  circumference  around  the  circle  of  station  of  the 
proper  color,  to  show  the  order  of  relative  frequency ;  also  on  these  auxiliary  charts 
isobars  will  be  drawn  in  red  to  show  each  tenth  of  inch  of  moan  reduced  pressure  as 
determined  for  each  of  the  tri-daily  reports  of  the  month.  At  the  end  of  the  month  * 
these  charts  will  be  pasted  in  the  back  of  the  book. 

50.  On  Chart  3  enter  within  the  circle  for  each  station  the  current  departnre,  which 
is  the  difference  between  the  current  barometer  and  thepiean  barometer  for  the  month 
and  hour  of  report,  as  entered  on  the  auxiliary  charts  above  referred  to.  This  depart- 
ure is  affected  by  the  si{|[n  +  if  the  current  barometer  be  higher  than  the  mean  ba- 
rometer, and  with  the  sign  —  if  it  be  lower. 

51.  Compare  each  departure  with  the  departure  of  the  same  station  for  preceding 
report,  place  the  difference  without  the  circle,  and,  if  practicable,  immediately  to  the 
right.  This  difference,  which  is  the  abnormal  barometric  variation,  has  the  sign  -(- 
if  the  current  departure  is  algebraically  greater  than  the  preceding,  and  the  sign  — 
if  less. 

52.  Lines  in  carbon  will  be  drawn  to  show  each  tenth  of  an  inch  of  departure,  the 
amount  of  such  departure  in  figures,  with  proper  sign  prefixed. 

5i\,  A  carbon  line  of  double  weight  will  show  the  mean  pressure,  i.  e.,  be  drawn 
between  the  +  and  —  departures,  with  the  signs  -f  and  — ,  each  on  its  appropriate 
side. 

54.  Lines  in  blue  will  be  drawn  to  show  each  tenth  of  an  inch  of  abnormal  varia- 
tion in  barometer  during  past  eight  hours,  with  amount  of  change  in  figures,  with 
the  sign  Hh  to  denote  an  abnormal  increase,  and  the  sign  —  to  denote  an  abnormal 
decrease  of  pressure. 

55.  A  line  in  blue,  of  double  weight,  will  show  where  the  variation  is  normal,  i,  e., 
be  drawn  between  the  +  &i^d  —  variations,  with  the  signs  -f  and  — ,  each  on  its  ap- 
propriate side. 

56.  On  this  chart  will  also  be  entered  the  direction  of  the  wind  as  explained  for 
Chart  1. 

Cbast  ISO,  4. 

57.  Chart  4,  temperature  changes,  requires  the  following  definitions: 

Actual  temperature  is  the  temperatnie  observed,  corrected  for  instrumental  error 
only. 

A  normal  temperature  is  the  mean  of  actual  temperatures. 

A  temperature  departure  is  the  difference  between  the  normal  temperature  and  the 
actual  temperature  for  a  given  report. 

Abnormal  variations  in  temperature  are  changes  different  from  the  mean  hourly 
changes. 

58.  On  Chart  4,  enter  within  the  circle  the  actual  temperature  of  the  current  report; 
above  the  actual  temperature,  and  within  the  circle^  enter  the  difference  between  the 
current  actual  temperature  and  that  of  the  previous  report,  prefixed  by  the  sign 
-f-  if  the  current  residing  be  higher,  and  the  sign  —  if  lower.  In  a  similar  manner 
the  difference  between  the  current  temperature  and  that  of  the  report  twenty -four 
hours  previous  will  be  entered,  with  the  proper  sign  prefixed,  within  the  circle  and 
below  the  actual  temperature. 

59.  Lines  in  blue  will  be  drawn  to  show  each  ten  degrees  change  in  temperature 
during  the  past  eight  hours,  with  the  amount  of  changes  in  figures,  with  the  sign  -f- 
to  denote  a  rise,  and  the  sign  —  a  fiftll. 

60.  Similar  lines  in  red  will  be  drawn  to  show  each  ten  degrees  of  change  in  tem- 
perature during  the  past  twenty-four  hours,  with  figures  and  si^s. 

61.  There  will  also  be  drawn,  in  blue  and  red,  respectively,  lines  of  double  weight 
to  show  lines  of  no  change  in  temperature  for  eight  and  twenty -four  hours,  with  the 
signs  +  and  — ,  each  on  its  appropriate  side. 

Chabt  Ifo.  6. 

62.  In  connection  with  Chart  5,  temperature  departures  and  abnormal  variations, 
three  auxiliary  charts  are  used,  which  show  for  each  station  the  normal  temperature 
for  each  tri-daily  telegraphic  report  for  the  ciirrent  month.    Isotberma  will  bo  drawn 


Digitized  by  CjOOQ IC 


&EPOBT  OF  TBE  CHIEF  atOKAL  aFFIO£B.  45 

on  these  charts  in  bine,  to  show  each  ten  degrees  of  normal  temperatore.  At  the  end 
of  the  month,  these  charts  will  be  pasted  in  the  back  of  the  book. 

6a  On  Chart  5  enter  within  the  circle  fqr  each  station  the  current  departure,  i.  e., 
the  difference  between  the  current  actual  temperature  and  the  normal  temperature 
for  the  month  and  hour  of  report,  as  shown  on  the  auxiliary  charts. 

64.  This  departure  is  prefixed  by  the  sign  +  if  the  current  actual  temperature  be 
hifl^er  than  the  normal,  and  with  the  sign  ^,  if  lower. 

&.  Compare  each  departure  with  the  departure  of  the  same  station  for  the  preced- 
ing report,  place  the  difEerence  without  the  circle,  and,  if  practicable,  immediately  to 
iherifl^t. 

66.  This  difference,  which  is  the  abnormal  variation  in  temperature,  has  the  sign 
-f  when  the  current  departure  is  algebraically  greater  than  the  preceding,  and  the 
sign  —  when  less. 

67.  Lines  in  carbon  will  be  traced  to  show  each  ten  degrees  of  departure,  with  the 
Yalne  in  figures,  and  the  proper  sig^  prefixed. 

6H.  A  carbon  line  of  double  weight  will  show  the  normal  temperatures,  i.  s.,  be  drawn 
between  the  +  and  —  departures,  with  the  signs  +  and  —  each  on  its  appropriate 
side. 

69.  In  a  similar  manner,  lines  in  blue  will  be  drawn,  to  show  .each  five  degrees  of 
abnormal  variation  of  temperature  during  the  past  eight  hours,  with  fis^res,  and  the 
sign  +  to  show  an  abnormal  rise,  or  the  sign  —  to  show  an  abnormal  fall  in  temper- 
ature. 

70.  A  blue  line  of  double  weight  will  be  drawn  through  points  of  no  variation,  with 
the  signs  +  and  —  each  on  its  appropriate  side. 

Chabt  No.  6. 

71.  On  Chart  6  show  by  the  Signal  Service  cloud  symbols  the  cloud  conditions  pre- 
vailing over  the  country :  For  the  upper  clouds,  red,  placed  above  the  circle;  for  the 
lower  clouds,  blue,  placed  below  the  circle. 

12,  Tlie  area  of  complete  cloudiness  will  be  inclosed  by  a  green  line  and  marked  ^. 

73.  The  direction  of  movement  of  the  clouds  will  be  shown  by  an  arrow  of  the  color 
used  for  the  clouds. 

74.  The  stations  at  which  precipitation  has  fallen  since  the  previous  report,  and  is 
not  falling  at  the  time  of  report,  will  be  marked  within,  or  near  the  circle,  by  a  blue 
cross,  thus  X.  The  cross  will  be  omitted  from  stations  from  which  clouds  are  not 
required  to  be  sent. 

75.  Dense  haze  or  smoke  will  be  shown,  respectively,  by  writing  within  or  near  the 
circle  •*Z"  or  **  SM,"  and  light  haze  or  smoke  by  "  z"  or  ''sm,"  in  red  or  blue,  as  the 
conditions  belong  to  upper  or  lower  clouds. 

76.  Bense  fog  will  be  shown  by  writing,  in  blue, "  F,"  within  or  near  the  circle,  and 
■  jfogby*-?." 

On  the  7  a.  m.  chart,  will  be  entered  within  the  circle,  the  minimum  tempera- 
ture. 

78.  Isotherms  in  bine  will  be  drawn,  for  each  ten  degrees  of  minimum  temperature, 
as  explained  in  Chart  1. 

79.  Temperatures  will  be  compared  with  temperatures  of  the  same  stations  for  the 
preeeding  day,  and  the  difference,  prefixed  by  the  signs  4-  or  — ,  to  show  respect- 
ively a  nse  or  fiall,  will  be  placed  immediately  without  the  circle,  and,  if  practicable, 
to  the  right. 

80.  A  fine  of  doable  weight  in  red  will  be  traced  between  the  -|-  and  —  differences 
to  indicate  no  ohan|^  in  minimum  temperature  in  one  day,  with  the  signs  -f-  and  — , 
eaeh  on  its  appropnate  side. 

81.  From  May  1  to  September  30,  on  the  3  p.  m.  chart,  will  be  entered  within  the 
drele,  the  maximum  temx>eratnre.  Isotherms  in  blue  will  show  each  ten  degrees  of 
maximam  temperature.  These  temperatures  will  be  compared  with  those  of  the  same 
stations  for*the  preceding  day,  and  the  difference,  and  sign,  will  be  placed  as  required 
in  the  ease  of  minimum  temperatures. 

852.*  A  line  of  double  weight,  with  proper  signs  in  red,  will  show  no  change  in  max- 
ioram  temperatures  in  twenty-four  nonrs. 

83.  On  the  11  p.  m.  chart,  the  character  of  the  sunset  will  be  shown  by  Sienal 
Service  symbols,  i.  e.,  by  a  vertical  tan^nt,  equal  in  leugth  to  the  diameter  of  the 
eiiele,  and  drawn  on  the  west  side,  in  different  colors,  as  follows,  viz :  Fair,  by  red; 
tool,  by  blue ;  green,  by  green ;  yellow,  by  yellow.  Doubtful  sunsets  will  be  shown 
by  an  interrogation  mark  in  blue  on  the  west  side  of  the  circle. 

84.  When  anroras  or  halos  are  reported  from  stations  they  will  be  shown  on  this 
chart  bv  a  oirde  drawn  within  the  station  circle,  auroras  in  red,  halos  in  blue. 

dS.  Chart  No.  7  will  show  within  the  circle  the  temperature  of  the  dew-point — 
thus,  @;  without  the  circle,  and  if  practicable,  immediately  to  the  right,  the  tem- 
peiatQxe  of  the  air  and  the  depression  of  the  dew-point  below  the  temperatore  of  the 
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Alf -^tliii^,  6^1    The  toubei'attiife  of  the  Alf  will  he  omitted  from  etatldiUi  ^m  wiilck 
the  aew-iM»int  is  not  requ&ed  to  be  sent. 

86t  Lines  in  ted,  with  proper  flgnresi  will  show  each  5^  of  equal  depteBsioli  of  the 
dew-point.    A  line  in  blue  wiU  snow  the  dew-point  line  of  32^. 

B. — DuHea  ofelerk$, 

87.  The  clerical  force  of  this  division  will  be  divided  into  three  reliefik  The  first 
relief  firom  8  a.  m.  until  11.30  a.  m.  The  second  relief  from  3.30  p.  m.,  until  relieved 
by  the  officer  in  charge.  The  third  relief  from  11.30  p.  m.,  untU  relieved  by  the  offi- 
cer in  charge. 

88.  The  sergeant,  or  other  enlisted  man,  in  charge  of  the  stations  division  relief  on 
duty  will,  during  the  translation,  in  the  absence  of  a  commissioned  officer,  be  respon- 
sible for  the  discipline  in  the  indications  room,  and  his  orders  will  be  promptly  obeyed 
by  all  men  in  the  room. 

89.  The  clerks  will  be  designated  as  1,  2,  3,  4,  5,  and  6,  with  division  of  duty,  in 
regular  detail,  as  foUows: 


A.K. 

P.M. 

Kldaight.   . 

Clerk  1 

Ohsrtl 

Charto«and7 

Chart  1 

Clerks 

Charts  6  and  7. 

Clerks 

Ghftrt«6  and? 

Chart  1. 

Clerk4  

CkaTt82  and 8 

Gharto2  and 8 

CbarU4and5 

Clerk5 

Chart*  4  and  5. 

Clerk  6 

OhartH4  and  9 

Ch^rt4  2  and  8 

90.  On  the  5th  day  of  each  month,  at  the  3  p.  m.  report,  each  clerk  will  assume  the 
duties  of  the  next  succeeding  number  as  indicated  above,  except  that  6  will  be  as- 
signed to  the  duties  of  1. 

91.  The  clerk  char^^ed  with  the  preparation  of  Chart  1  of  each  report  will  write  the 
synopsis  and  indications,  prepare  all  signal  orders  and  special  telegrams,  and  a4]u6t 
the  cautionary-signal  board  from  the  signal  orders  as  these  orders  are  read  by  the  as- 
sistant in  charge.    Tins.  49,  1877.) 

92.  Each  clerk  will  write  his  initials  in  the  lower  right-hand  comer  of  the  chart 
prepared  by  him,  and  he  will  be  held  responsible  for  the  correctness  and  completion 
of  such  chart.  In  case  of  delay  in  the  receipt  of  data,  he  will  complete  the  lines  at  the 
first  opportunity  after  the  receipt  of  such  data.  The  clerk  entering  late  data  will  at 
the  same  time  enter  the  eight  and  twenty-four  hour  changes.  (L.  B.  6679,  Mia., 
1884.) 

C. — PreparuHon  of  aynopsis,  indicatiotu,  $peoial  huUitinf  ^c 

Thb  Sthopsis. 

93.  The  following;  statements,  briefiy  made,  are  essential  to  the  <' synopsis:" 

The  regjions  of  highest  and  lowest  barometer,  and,  if  within  the  limits  of  the  chart, 
the  location  and  path  of  the  storm-center ;  in  special  cases,  the  direction  of  move- 
ment of  high  barometers ;  for  the  several  meteorological  districts— the  weather,  the 
temperature,  and  the  wind-direction ;  special  temperatures  whenever  Ib^,  or  more^ 
above  or  below  the  normal ;  heavy  rainfalls  in  past  twenty -four  hours  at  selected 
atations;  and  the  rise  and  fall  of  rivers.    (G.  O.  28«  1873 ;  Ins.  3, 1881 ;  Ins.  69, 1884.) 

Thx  Indications. 

94.  The  following  statements,  briefly  made,  are  essential  to  the  ^indications:" 
For  the  ensuing  twenty-four  hours,  from  the  time  of  observation,  in  the  several  geo- 
graphical districts,  the  expected  condition  of  weather,  wind,  temperature,  and  barom- 
eter ;  anticipated  frosts  and  freeziuf^  weather  as  far  in  advance  as  possible ;  changes 
anticipated  in  the  rise  and  fall  of  nvers ;  and,  at  the  end,  the  stations,  or  when  uie 
display  is  general,  the  regions,  where  storm-signals  are  displayed.  (G.  O.  28,  1873 ; 
Ins.  13,  1877;  Ins.  46,  1881;  Ins.  69  and  131,  1884.) 

95.  New  forms  of  expression  are  forbidden  until  approved  by  the  Chief  Signal  Offi- 
cer. 

96.  When  practicable,  use  the  word  veerins  when  the  wind  changes  direction  with 
the  hands  of  a  watch,  and  backing  when  it  changes  contrariwise. 

97.  When  practicable,  follow  the  geographical  districts  in  the  order  shown  on  Form 
109a  J  and  when  the  weather  reports  justify  such  minuteness,  name  individual  States, 
Territories,  lakes,  dbc. 
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in  all  predictions.    (Mem.,  Deo.  13,  1883.) 

99.  Districts  will  not  be  grooped  together,  but  predictions  will,  be  made  for  each 
district  separately,  except  when  the  same  prediction  can  be  apphed  to  two  or  more 
districts.    (Mem.,  Dec.  13,  1883.) 

100.  Indications  of  changes  in  the  barometer  will  bo  mode  only  when  marked  or  de- 
cided chanses  are  likely  to  occur. 

101.  Predictions  will  be  made  for  the  following  districts,  States,  and  localities :  At 
7  a.  m.,  3  p.  m.,  and  11  p.  m..  for  New  England,  the  Middle  Atlantic  States,  the  South 
Atlaotie  States,  the  East  Gulf  States,  the  West'Gulf  States,  the  Ohio  Valley  aud  Ten- 
neesee,  the  lower  lake  region,  the  upper  lake  region,  the  Upper  Mississippi  Valley,  and 
the  MisBonri  Valley;  at  11  p.  m.,  for  Colorado,  Kansas,  and  Indian  Territory,  New 
England  (special),  jPennsylvania  and  Maryland,  Northern  Alabama,  Ohio,  the  vicinity 
of  New  York  and  Philadelphia,  the  vicinity  of  Baltimore  and  Washington,  the  vicinity 
of  Albany,  and  Southern  Virginia;  at  7  a.  ui.,  for  New  England  (special),  and  for 
Omaha  and  vicinity :  and  such  other  special  predictions  as  may  be  ordered  from  time 
tu  time  by  the  Chief  Signal  OflBcer.  The  tfi-  daily  indications  for  the  above-  named  d is- 
tnets  and  the  11  p.  m.  indications  for  Colorado  and  the  vicinity  of  New  York  and 
Philadelphia  will  be  written  on  Form  109a,  all  the  others  on  Form  201.  The  in- 
dications for  Pennsylvania  and  Maryland  will  be  sent  by  messenger  to  the  Baltimore 
and  Potomac  depot,  and  the  7  a.  m.  indications  for  New  England  (special)  to  W.  £. 
Barrett,  511  Fonrteenth  street.  The  other,  Form  201,  will  be  filed  in  the  telegraph 
room.  The  11  p.  m.  and  7  a.  m.  indications  for  New  England  (special)  will  be  for  tnt) 
ensning  twenty-four  and  forty-eight  hours,  and  those  for  11  p.  m.  will  be  sent 
to  the  observers  at  Boston,  Mass.,  and  Now  Haven,  Conn.  The  indications  IVv 
Albany  and  vicinity  will  be  sent,  *' charges  collect,"  to  James  H.  Manning,  *'The 
Argps,"  Albany,  N.  V.  The  indications  for  Ohio,  Northern  Alabama,  and  Pennsyl- 
vania and  Maryland  will  be  sent  as  railway  weather  signals,  as  provided  for  in  para- 
graphs 152-6.  The  indications  for  Omaha  and  vicinity  will  be  sent  to  the  obberver 
at  Omaha.  The  indications  for  the  vicinity  of  Baltimore  and  Washington  w  ill  be  sent, 
*'  charges  collect,"  to  the  Baltimore  Sun,  and  also  to  the  Washington  papers.  The 
indications  for  Southern  Virginia  will  be  sent  to  the  Editor,  Dispatch,  Richmond,  Va. 

102.  8nch  parts  of  the  synopsis,  indications,  and  special  buUetiu  as  may  be  of  special 
interest  will  be  marked  in  red  pencil  or  other  distinguishing  color.    (Mem.  128, 1884.) 

im.  The  following  examples  are  given  as  models : 

Washington  City,  Monday, ,  1  a.  m. 

SYNOPSIS  FOB  THS  PAST  TWENTY-FOUR  HOURS. 

The  storm  which  was  central  yesterday  morning  in  Northern  Michigan  has  moved 
in  a  southeasterly  direction,  and  is  now  central  over  Lake  Erie.  The  barometer  is 
highest  in  the  South  Atlantic  States  and  lowest  in  the  lower  lake  region.  The  tem- 
perature has  risen  irom  3^  to  10^  in  the  lower  lake  region  and  New  England;  it  has 
fallen  from  13P  to  ItsP  in  the  Missouri  Valley ;  and  is  from  20°  to  30°  above  the  nonnal 
in  the  Ohio  and  Upper  Mississippi  Valleys.  Heavy  rains  have  fallen  at (sta- 
tions). Fair  weather  and  southwesterly  winds  prevail  in  all  districts  east  of  the 
MiMissippi,  except  in  the  upper  lake  region,  where  the  winds  are  westerly.  The 
winds  in  the  Missouri  Valley  have  shifted  to  northerly. 

The  Mississippi  has  risen  18  inches  at  Cairo,  and  the  Cumberland  22  inches  at  Nash- 
ville; the  Ohio  nas  fallen  19  inches  at  Cincinnati,  the  Tennessee  15  inches  at  Chatta- 
Dooga,  and  the  Savannah  11  inches  at  Augusta. 

Washington  City,  Monday, ,  1  a.  m. 

INDICATIONS  FOB  THB  JBUCCEEDING  TWKNTY-FOUR  HOURS. 

For  New  England:  Fair  weather,  followed  by  increasing  cloudiness  and  local  rains ; 
eoutherly  winds ;  lower  barometer:  slight  rise  in  temperature. 

For  the  Middle  Ailaniio  States :  Fair  weather;  south  to  west  winds;  lower  barome>> 
ter;  higher  temperature. 

For  the  vicinity  of  New  York  and  Philadelphia :  Warmer,  fair  weather. 

For  the  (rulf  States :  Fair  weather ;  southerly  winds ;  lower  barometel' ;  stationary 
temperature. 

For  the  Ohio  Valley  and  Tennessee ;  Fair  weather ;  westerly,  veering  in  the  northern 
part  to  northerly,  winds ;  lower  temperature. 

For  the  Lower  Lake  JRegi&n :  Fair  weather,  followed  by  local  rains;  southwesterly, 
•hifting  to  northwesterly,  winds ;  falling,  followed  by  rising,  barometer ;  lower  tern- 
pnatare. 
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For  the  Upper  Lake  JRegion:  Ivocal  raiiu,  followed  by  clearing  weather ;  winds  ahifU 
]nf(  to  cooler  northerly ;  higher  barometer. 

For  the  Cpper  MiMtBtippi  and  Missouri  Fa//^* ;  Fair  weather ;  northerly  winds; 
hieher  barometer ;  lower  temperature. 

For  Colorado :  Colder,  fair  weather. 

RiVEKS.—The  Ohio  will  fall  above  Louisville;  the  Tennessee  will  rise  at  Chatta- 
nooga ;  and  the  Savannah  will  rise  at  Augusta. 

Signals. — Cautionary  signals  contiunc  at  Oswego,  Charlotte,  Buffalo,  Erie,  and 
Cleveland,  and  are  ordered  for  all  stations  on  the  Atlantic  coast  from  Chincoteague, 
Va.,  to  Eastport,  Me.    (Ins.  131,  1884.) 

Special  predictions  for  Tuesday.— Frosts  and  freezing  weather  are  indicated 
for  the  Missouri  Valley,  and  thence  southward  1o  Northern  Texas.  Wanner,  fair 
weather  is  indicated  for  the  Middle  Atlantic  States  and  New  England. 

Thb  Special  Bulletin. 

104.  Immediately  after  the  completion  of  the  synopsis  and  indications  from  the  a. 
m.  reports,  a  ''special  bulletin  "  will  be  prepared  daily,  except  Sunday.  In  the  bul- 
letin no  reference  will  be  made  to  barometric  conditions,  and  all  technical  terms,  such 
as  pressure,  barometer,  &c.,  will  bo  avoided.  It  will  begin  with  the  most  important 
feature  as  det<ermioed  from  the  reports  of  the  last  twenty-four  hours ;  will  announce 
the  approach  of  hot  and  cold  waves ;  of  frosts ;  the  river  conditions  when  dangerous 
floods  exist  or  are  anticipated ;  the  movements  of  well>defined  storms,  giving  the  di- 
rection and  naming  the  districts  where  they  will  be  most  severe ;  the  amount  of  un- 
usual ^hanj^es  in  temperature,  in  general  terms,  and  the  current  temperature  at  the 
several  stations  where  the  change  has  bo<)n  greatest;  the  actual  rainfall  exceeding  1 
inch  in  twenty-four  hours  for  selected  stations ;  the  first  appearance  and  movements 
of  locusts ;  and  will  contain  all  data  relative  to  cold- wave  signals.  Storms  and  tem- 
perature waves  will  bo  treated  as  specifically  as  possible,  and  their  progress  carefully 
traced  from  day  to  day.    (Ins.  140,  1884.) 

105.  The  bulletin  will  close  with  such  indications  of  weather,  storm  movements,  and 
river  changes  as  it  may  be  possible  to  make  for  the  succeeding  thirty- six  or  forty-eight 
hours.  The  indications  referring  to  the  movements  of  freshet  waves,  when  practica- 
ble, will  be  given  for  several  days  in  advance.  When  frosts  which  may  prove  mjurioos 
to  crops  are  likely  to  occur,  the  bulletin  will  contain  special  warnings  of  their  approach,^ 
which  the  officer  in  charge  will  telegraph  to  the  observer  at  stations  in  the  threatened* 
districts  with  directions  to  give  them  tne  widest  distribution. 

106.  Special  temperatures  will  be  given  as  follows :  7  a.  m.  temperatures  from  June 
1  to  September  30,  from  Eastport,  Montreal,  Quebec,  Mount  Washington,  Cleveland, 
Alpena,  Duluth,  Saint  Paul,  Denver,  and  San  Francisco ;  and  from  November  1  to 
April  30,  the  3  p.  m.  temperatures  from  Washington,  Norfolk,  Savannah,  Atlanta,  Jack- 
Bonviile,  Ponsacola,  New  Orleans,  Galveston,  Xos  Angeles,  and  San  Diego. 

107.  The  officer  in  charge  will,  whenever  possible,  incorporate  in  the  special  bulletin 
probable  changes  in  the  weather  in  the  lake  regions  and  Upper  Mississippi  and  Mis- 
souri Valleys,  and  telegraph  the  same  to  the  observer  at  Baltimore,  Md.,  who  will  fur- 
nish a  copv  to  the  secretary  of  the  Baltimore  Com  afid  Flour  Exchange.  (Ins.  28, 
1^83.) 

108.  The  10  a.  m.  special  bulletin  will  be  printed  in  a  manner  similar  to  the  model 
bulletin  on  file  in  the  corresi>ondence  and  records  division,  and  will  be  posted  in  frames 
at  airplaces  where  the  morning  weather  chart  is  displayed.  (Ins.  46,  1881 ;  Ins.  80, 
1883.) 

109.  On  the  first  day  of  each  month  the  officer  in  charge  of  the  indications  division 
during  the  preceding  month  will  prepare  a  special  bulletin,  in  which  will  be  incor- 
porated general  remarks  on  the  mean  temperature  and  total  precipitation  of  that 
month  in  the  several  districts,  together  with  brief  descriptions  of  damaging  frosto, 
severe  storms,  <&c.,  which  may  have  occurred  during  the  same  period.  The  bulletin 
will  close  with  special  directions  to  those  receiving  it  to  ^ive  it  the  widest  publica- 
tion. A  copy  of  the  bulletin  will  be  sent  direct  to  the  printer  before  3  p.  m.  of  the 
first  day  of  tne  month,  and  will  be  printed  in  the  same  manner  as  the  daily  speciid 
bulletin.    The  edition  will  consist  of  three  hundred  copies.    (Ins.  87  and  108, 1884.) 

Special  Fbbdictionb. 

110.  At  th(^  close  of  the  indications  prepared  from  the  II  p.  m.  reports,  such  indi- 
cations of  weather,  storm  movements,  and  river  changes  will  be  added  as  it  may  be 
possible  to  make  for  the  succeeding  forty-eight  hours. 

111.  In  making  special  predictions  the  officer  in  charge  of  the  indications  division 
will  use  the  names  of  the  districts  as  shown  on  the  district  map.  (L.  R.  6679,  Mis,, 
1884.) 
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f  Stobk  WAmmros. 

118.  Caationvy  signals  will  be  ordered  whenever  the  officer  in  charge  considen  it 

Siobable  that  there  will  occar  at  the  cantionary  signal  station,  or  within  lOOmiles  of 
\  on  any  nayigabie  water,  a  wind- velocity  dangerons  to  navigation,  i.  «.,  reaching 
a  velocity  of  25  miles  an  honr  as  registered  bv  the  anemometer  on  land.  If,  at  the 
next  regular  report  following  the  o^ering  of  signals,  it  appears  that  the  danger  is 
not  so  imminent  as  to  Jnsti^  the  display,  the  signal  will  be  ordered  down.  (G.  O. 
Sp^  1873.) 

113.  Cautionary  off-shore  signals  will  be  ordered  whenever  the  officer  in  charge 
considers  it  probable  that  there  will  occur  at  any  cautionary  signal  station  on  the 
Atlantic  or  Gulf  coasts  dangerons  winds  blowing  in  an  off-shore  direction.  The  in- 
dications officer  will  assume  the  undivided  responsibility  for  the  display  or  lowering 
of  all  signals.  Conditional  orders  for  such  display  or  lowering  will  not  be  issued. 
(L.B.6679,  liiB.,  1884.) 

114.  Signals  will  be  ordered  up  in  the  words  "  Up  signals,''  or  '^  Hoist  off-shore  sig- 
nals.'' and  will  be  ordered  down  in  the  words  "  Signals  down."  Off-shore  signals  will 
be  changed  to  cautionary  signals  in  the  words  '*  Change  off-shore  signals  to  caution- 
ary." u  the  off-shore  signal  is  displayed  and  the  wind  at  the  time  of  the  receipt  of 
the  order  ''Signal  down"  has  a  velocify  of  25  miles  or  more  per  hour,  the  signal  will 
be  kept  displayed  and  the  velocity  of  the  wind  will  be  ascertained  from  the  self-re^- 
i«ter  at  least  once  in  each  hour.  As  soon  as  the  velocity  has  fallen  below  25  miles  in 
any  one  hour,  the  signal  will  be  lowered.    (L.  R.  6679,  Mis.,  1884.) 

115.  Whenever  cautionary  signals  are  ordered  for  a  storm  and  the  danger  from  the 
ftonn  has  passed  and  the  signals  are  continued  in  anticipation  of  a  second  dangerons 
storm,  a  special  explanatory  message  will  be  sent  to  the  stations  interested.  (Ins. 
63, 1880.) 

116.  The  officer  in  charge  will  accompany  all  orders  for  the  display  of  the  several 
fltorm-signals  with  a  brier  and  carefully  drawn  explanatory  message,  on  Form  206. 
(Ins.  53, 1882.) 

117.  When  cautionary  or  other  signals  are  ordered  up  or  down  at  the  stations  on 
flie  lakes  or  the  Gulf,  notification  will  be  sent  by  telegraph  to  other  stations  in  the 
•ame  locality,  as  directed  below.  The  noiilication,  besides  the  information  that "  up," 
"off-shore,"  *'  down  signals,"  &c.,  are  ordered  for  other  stations,  will  contain  the  ex- 
planatory message  embraced  in  the  cautionary  order. 

Ua  When  signals  are  ordered  up  or  down  at  any  of  the  stations  on  the  Gulf  coast, 
viz,  Key  West,  Cedar  Keys,  Pensacola,  Mobile,  New  Orleans,  Port  Eads,  Galveston, 
sod  Indianola,  notiflcations  will  be  sent  to  aU  of  these  stations. 

119.  When  signals  are  ordered  up  or  down  on  the  lakes  notifications  will  be  sent  to 
stations  as  follows: 

Signals  ordered  on  Lake  Superior,  to  stations  on  Lakes  Superior,  Huron,  and  Michi- 
gan; signals  ordered  on  Lake  Michigan,  to  stations  on  Lakes  Michigan,  Huron,  and 
£rie;  signals  ordered  on  Lake  Huron^  to  stations  on  Lakes  Huron,  Ene^nd  Ontario; 
ugnals  ordered  on  Lake  Erio,  to  stations  on  Lakes  Erie,  Ontario,  and  Huron,  and  to 
iMekinaw  City;  signals  ordered  on  Lake  Ontario,  to  stations  on  other  lakes.  When 
signals  have  been  ordered  displayed  at  one  or  more  stations  on  one  of  the  lakes,  and 
doe  notification  has  been  given,  notification  of  the  ordering  of  additional  signals  on 
that  lake  will  not  be  sent  to  stations  on  other  lakes.  These  notifications  apply  to 
orders  to  display,  and  the  orders  ibr  lowering  signals. 

120.  The  kind  of  signal  shown  at  Sandy  Hook,  New  Jersey,  will  be  the  same  as 
that  at  New  York  Citv.    (Ins.  1,  1884.) 

121.  The  officer  in  charge  may  give  a  more  extended  notification  of  the  ordering  of 
■ign^s  when,  in  his  opinion^  necessary.    (Ins.  91, 1882.) 

122.  Display  boards  showing  stations  where  cautionary  signals  are  up,  together  with 
the  kind  of  signal,  will  be  kept  in  the  indications  division.    (L.  R.  6679,  Mis.,  1884.) 

123.  The  oflioer  in  charge  will  verify  the  orders  for  display  and  discontinuance  of 
itgnals  and  the  record  on  the  display  bulletin-board,  after  which  the  order  will  be 
nambered  and  entered  in  the  cautionary-signal  order  book  and  sent  to  the  telegraph 


124.  At  midnight,  after  completing  the  press  report  and  special  bulletin,  and  issu- 
ing the  necessary  signal  orders,  if  any,  the  ''good  night"  message  will  be  prepared, 
eopied  in  the  *' signal-order  book,"  verified,  and  sent  to  the  telegraph  room. 

125.  Whenever  a  storm  is  anticipated  from  Cape  May,  N.  J.,  to  Cape  Henry,  Va., 
eaotionary  signals  will  be  ordered  for  Baltimore,  Md.  They  will  be  considered  Justi- 
fied whenever  the  wind  at  any  of  the  stations  from  Cape  May  to  Cape  Henry,  in- 
clusive, reaches  a  velocity  of  25,  or  more,  miles  per  hour.    (Ins.  109, 1^3.) 

Stobm  Wabhinos.    (Canadiak  Sbbus.) 

126.  Whenever  the  conditions  indicate  dangerous  weather  in  the  Dominion  of  Can- 
ada, a  message  will  be  transmitted  to  Professor  Carpmael,  Toronto,  Canada,  on  the 
BBoal  form  in  cipher.    The  cipher  words  for  districts  are: 

CoUingwood  for  Georgian  Bay,  Sangeen  for  Lake  Huron,  Kingston  for  East  Ontaric^ 
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Toronto  for  West  Ontario,  Stanley  for  Lake  Erie,  Montreal,  Qoebec,  Father  Point, 
Oaspe,  Bathurst,  Shediao  for  North  New  Brunswick,  Saint  John,  Picton  for  North 
Nova  Scotia,  Halifax,  Sidney,  Yarmouth. 

127.  The  cipher  words  expressing  time  and  date,  published  in  the  cipher  book  is- 
sued from  this  office,  will  be  used  to  indicate  the  time  and  date  when  a  storm  may  be 
expected,  thus: 

•  *' Storm  (or  severe  storm)  Sangeen,  Collingwood,  Stanley,  Cash;  Toronto  gaol; 
Kingston  neck ;  Montreal,  Quebec,  cat ;"  by  which  it  will  be  understood  that  a  stonn 
(or  severe  storm)  is  expected  to  reach  Saugeen,  Collingwood,  and  Stanley  between  7 
a.  m.  and  3  p.  m.  (75th  meridian  time),  on  the  10th;  Toronto  between  3  p.  m.  and  11 

&m.  on  the  lOtb  ;  Kingston  between  11  p.  m.  on  the  lOth,  and  7  a.  m.  on  the  11th; 
ontreal  and  Quebec  between  7  a.  m.  and  3  p.  m.  on  the  11th. 

128.  When  danger  is  past  or  no  loneer  threatens  any  Canadian  station  that  has 
been  warned,  a  dispatch  will  be  sent  to  Professor  Carpmael,  containing  thO  following 
words : 

(1)  Safety ;  (2)  name  of  station  or  stations ;  (3)  date  and  time  (cipher  word).  A 
"  good-niffht "  message  will  also  be  sent  to  Professor  Carpmael  at  midnight. 

i29.  Alfmessages  relating  to  storm-warnings  will  be  verified  in  the  same  manner 
as  original  orders  aud  entered  in  the  cautionary-signal  order  book,  but  not  nambered. 

130.  A  telegram  will  be  sent  at  or  before  9.30  a.  m.  each  Sunday  to  the  director  of 
•the  Magnetic  Observatory  at  Toronto,  Canada,  giving  the  following  information : 

If  there  be  no  definite  warnings  for  Canadian  stations  based  on  the  current  morn- 
ing reports,  and  no  expectation  that  there  will  be  anv  founded  on  the  afternoon  re- 
ports of  the  same  day,  and  any  warnings  sent  on  the  previous  day  have  been  ac- 
knowledged, the  absence  of  danger  will  be  expressed  by  the  words  *'  nothing  coming.'' 

If  warnings  have  been  sent,  based  on  Saturday  afternoon  or  night  reports,  for  which 
acknowledgments  have  not  been  received,  the  fact  will  be  expressed  by  the  words 
''Saturday  afternoon,"  or  ''Saturday  night,"  as  the  case  may  be,  followed  by  the 
names  of  stations  for  which  warnings  have  been  sent. 

If  the  morning  reports  do  not  make  the  immediate  issue  of  warnings  necessary,  but 
indicate  that  there  is  a  fair  probability  that  a  warning  may  be  necessary  after  the 
receipt  of  the  afternoon  reports,  this  information  will  be  expressed  by  the  words 
**  Sunday  evening,"  with  the  names  of  the  stations  at  which  the  warning  will  proba- 
bly be  needed. 

Warnings  based  on  the  current  reports  will  be  sent  in  the  usual  manner.  (Cir.  23, 
1874.) 

Fbostb. 

131.  Officers  will  carefully  study  the  meteorological  conditions  {^receding  damag- 
ing frosts.  Such  as  threaten  any  crop  or  fruit  will  be  announced  in  indications  or  b^ 
special  telegraphic  bulletins  as  early  as  consistent  with  reasonable  safety,  and,  if 
possible,  two  or  three  days  in  advance.  These  frost  warnings  will  define  the  regions 
threatened,  stat«  the  time,  and  distinguish  between /ro«to  and^rse^rtii^  weather.  The 
officer  in  charge  will  call  upon  the  other  members  of  the  indications  board  for  their 
opinion  as  to  the  min  imum  temperature  to  be  expected  and  the  area  threatened.  (Ina. 
154,1881;  Ins.  155,  1882.) 

132.  During  tho  period  of  navigation  when  freezing  temperatures  are  anticipated 
in  any  canal  region,  special  forecasts  will  be  made  in  the  indications  and  special  bnl- 
letin. 

i:)3.  Whenever  minimum  temperatures  of  40^  or  less  are  expected  frost  wamingB 
will  be  telegraphed  to  the  centers  named  in  the  several  schedules  filed  in  the  indioa- 
tions  and  telegraph  divisions :  For  the  fruit-growing  regions,  from  November  15  to 
April  15 ;  for  the  tobacco-growing  regions,  from  September  1  to  November  1,  or  until 
after  killing  frosts ;  for  the  sugar-growing  regions,  from  October  1  to  February  1,  or 
until  after  Killing  frosts ;  for  the  fruit  and  vegetable  districts  about  Chattanoogai 
Tenn.,  from  September  15  to  May  1 ;  for  districts  about  Georgetown,  S.  C,  from  O^ 
tober  1  to  April  1.     (Ins.  69,  1879;  Ins.  128,  1882 ;  Ins.  6,  21,  24,  and  31,  1883.) 

134.  The  frost  warnings  for  the  sugar-growing  regions  of  Louisiana  will  be  tele- 
graphed to  the  Signal  Service  observer  at  New  Orleans,  who  will  proncjptly  furnish  * 
copy  to  the  secretary  of  the  Louisiana  State  weather  service.  The  officer  in  charge 
of  indications  will  exercise  great  care  in  preparing  these  warnings  and  make  them  &- 
scriptive  of  the  conditions  expected  to  occur  in  the  northern  and  southern  parts  of  the 
State ;  he  will  also  give  the  time 'at  which  the  cold- wave  or  frost  will  probably  reaoh 
the  State.  Warnings  will  not  be  given  unless  light  frosts  are  expected  at  least  io  the 
northern  section  of  the  sugar-lowing  region  ;  and  when  the  temperature  will  probi^ 
bly  fall  below,  or  to,  freezing  in  any  section  of  the  sugar-growing  region  it  will  be  so 
stated.     (Ins.  123, 1884.) 

135.  Special  frost  indications  will  be  prepared  for  Iowa,  Minnesota^  Dakota,  and  other 
of  the  extreme  Western  States,  and  telegraphed  to  the  Signal  Service  obeervei;  at 
Pittsburg,  Pa.    (Ins.  106, 1883.) 
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136u  The  following  table  shows  the  present  arranffement  for  the  distribntion  of 
(rost  warnings,  sabjeot  to  snch  modifications  as  may  become  necessary  from  time  to 
time: 


Center  or  statioD. 

Addreoa. 

Center  or  station. 

Address. 

Ai9W  and  fruU- 

TdbOMo-grotoing 

grmrimg  inUrttU. 

Charleeton,S.C..-- 

Observer. 

Hartford, Conn  ... 

Manager  Western  Union  Tel- 

Cbattanoofsa, Tenn . 

Observer,  he  to  Ainiish  copies 
to  the  press  and  to  the  Mis- 
sion Ridge  Fruit-Orowers 

egraph  office. 

Lancaster,  Pa 

Do. 

Lexington,  Ely — 

Do. 

• 

Association. 

LonJ8ville,Ky... 

Observer. 

ColnmbiA,  Tex 

J.S.SmitJi. 

Ljnohbnrg,  Va . . . 
Madison,  Wis.... 

Do. 

OidTeston,Tex 

Observer. 

Manager  Western  Union  Tel- 

David Kisley. 

egraph  offioe. 

JackMDTllle.FhL.. 

Observer. 

Memphis,  Tenn. . 

Observer. 

Kew  Orleaas,  La. . . 

Do. 

NashviUe,Tenn.. 

Do. 

New  Haven,  Conn. 

Do. 

New  York  City.. 

Do. 

iatefSSlt. 

Palmer,  Mass 

Manager  Western  Union  Tel- 
egraph office. 
Observer. 

Boston.  HaM 

Do. 

Philadelphia.  Pa.. 
Raleigh,N.C 

PhiladelphJa^Pa... 

Do. 

Manager  Western  Union  Tel- 

egraph office. 

TttMoeo-arowina 

Richmond,  Ya  . . . 

Do 

W.  H.  Greene,  superintendent 
Richmond     and     Danville 

AalieHl]e.N.C  .... 

Penniman  Sc  Co. 

Railroad. 

Ci&cinoati.Ohio... 

Observer. 

Saint  Loais,  Mo.. 

Observer. 

KimiwsJT.r 

Manager  Western  Union  Tel- 

Springfield, Mass . 

Manager  Western  Unfon  Tel- 

egraph office. 

egraph  office. 

Hannibal.  Mo 

Si. 

Washington  City 
Wilmington,  Del.. 

Observer. 

Harrtebarg.Pa... 

Do. 

Manager  Western  Union  Tel- 

Do.,...  

Beading   Bailroad    Com- 
pany. 

York,  Pa 

egraph  office. 

Cou>  Watib. 

137.  A  square  white  flaff,  with  black  square  in  center,  will  be  displaved  at  stations 
upon  receipt  of  tele^aphic  orders  from  this  ofiSce,  to  indicate  that  a  '^cold  wave  "  is 
approaching,  and  will  be  designated  the  <*  cold- wave  signal." 

whenever  a  decided  fall  in  temperature  is  expected  to  occur  at  any  of  the  stations 
named  in  paragraph  138,  the  officer  in  charge  of  the  indications  division  will  tele- 
gFsph  the  observer  in  the  following  form :  **  Hoist  cold-wave  signal ;  temperature 
will  probably  fall degrees  during  next hours." 

Great  care  must  be  exercised  in  o^ering  cold- wave  signals,  and,  if  possible,  they 
will  be  ordered  in  season  for  the  observers  at  printing  stations  to  give  notice  in  the 
Fanners^  Bulletin  of  the  coming  cold  wave. 

When  the  temperature  has  reached  the  minimum,  the  cold- wave  signal  will  be 
ordered  down  by  telegraph,  thus :  "  Cold- wave  signal  down."    (Ins,  105,  1884.) 

138.  The  following  is  a  list  of  stations  at  which  cold-wave  signals  will  be  displayed : 
Albany,  N.  T. ;  Atlanta,  Ga. ;  Auburn,  Ala. ;  Augusta,  Ga. ;  Baltimore,  Md. :  Ban- 

Eor.  Me.:  Boston,  Mass. ;  Buffalo,  N.  Y. ;  Burlingtou,  Iowa;  Cairo,  III.;  Charleston, 
5.  C. ;  Charlotte,  N.  C. ;  Chattanooga,  Tenn. ;  Chicago,  III. ;  Cincinnati,  Ohio ;  Cleve- 
land, Ohio ;  Columbas,  Ohio ;  Concordia,  Kans. :  Davenport,  Iowa ;  Denven  Colo. ; 
Dee  Moines,  Iowa ;  Detroit,  Mich. ;  Dodge  City,  Kans. ;  Dubuque,  Iowa ;  Galveston, 
Tex.;  Grand  Haven,  Mich.;  Greencastle,  Ind. ;  Indianapolis,  Ind. ;  Jacksonville, 
Fla. ;  Jfi^naftM  City,  Mo. ;  Keokuk,  Iowa ;  Knoxville,  Tenn. ;  Leavenworth,  Kans. ; 
Little  Bock,  Ark. ;  Logansport,  Ind. ;  Louisville,  Ky. ;  Lynchburg,  Va. :  Madison, 
Wis. ;  Memphis,  Tenn. ;  Milwaukee,  Wis.  ;  Montgomery,  Ala. ;  Nashville,  Tenn. ; 
New  Haven,  Conn. ;  New  London,  Conn. ;  New  Orleans,  La. ;  New  York  City ;  Nor- 
folk, Va. ;  Omaha,  Nebr. ;  Philadelphia,  Pa. ;  Pittsburg,  Pa. :  Portland,  Me. ;  Ro- 
cherter,  N.  Y. ;  Saint  Louis, Mo. ;  Saint  Paul,  Minn. ;  Sandusky,  Ohio;  Savannah, 
Ga. ;  Shreveport,  La. ;  Springfield,  111. ;  Toledo,  Ohio ;  Vioksburg,  Miss. ;  Washing- 
ton City;  Wilmington,  N.C. 

139.  Orders  relating  to  cold-wave  signals  for  Kansas  City  will  be  addressed  to  T.  S. 
Case,  poetmaster,  and  dispatcher's  office,  Fort  Scott  and  Gulf  Railroad.  Orders  for 
Anbum,  Ala.,  will  be  addressed  to  P.  H.  Melljr.    (L.  R.  6679,  Mis.,  1884.) 

140.  Whenever  cold- wave  signals  are  ordered  for  Columbus,  Ohio,  similar  warn- 
ings will  be  telegraphed  to  the  director,  Ohio  meteorological  bureau,  Columbus,  Ohio. 
(I9S.2,1885.) 

141.  Whenever  oold  waves  are  expected  to  occur  in  the  vicinity  of  the  Baltimore 
ad  Ohio  Bailxoad,  the  offioer  in  charge  of  the  indications  diviedon  will  telegraph 
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warnings  of  their  approach  to  Soperintendent  Seldon,  Baltimore ;  General  Superin- 
tendent Zenblin,  Chicago,  and  Saperintendent  Lieslie,  New  York  City.  The  warnings 
will  contain  the  names  of  the  States  in  which  the  cold  waves  are  expected.  The  m- 
lowing  list  comprises  the  States  over  which  the  Baltimore  and  Ohio  system  chiefly 
operates :  New  York,  New  Jersey,  Pennsylvania,  Maryland,  Virginia,  West  Virginia, 
Ohio,  Indiana,  Illinois,  and  Kentucky.    (Mem.  127,  1884.) 

142.  A  display  board  showing;  where  cold-wave  signals  are  np  will  be  kept  in  the 
indications  division.    (L.  B.  6679,  Mis.,  1884. ) 

143.  Cold- wave  signal  orders  will  be  verified  by  the  officer  in  charge,  entered  in  the 
cold-wave  signal  order-book,  and  checked  with  the  display  board,  after  which  they 
will  be  sent  to  the  telegraph  room.     (L.  R.  6679,  Mis.,  1884.) 

144.  Daring  his  tonr  of  auty  the  officer  in  charge  of  the  indications  division  will 
make  a  study  of  approaching  changes  of  temperature  as  indicated  in  the  Northwest, 
Montana,  Manitoba,  and  Dakota,  and  adjacent  sections,  with  a  view  of  determining 
rules  of  value  in  predicting  cold  and  warm  waves.  A  careful  study  of  the  charts  on 
file  for  past  years  will  probably  indicate  practical  rtiles  of  great  value.  In  connec- 
tion with  the  foregoing  he  will  include  a  special  study  of  atmospheric  changes  whidi 
precede  frosts.    (Ins.  100,  1884 ;  Mem. 78,  1684.) 

Floods. 

145.  The  river  reports  will  be  entered  on  a  special  form  and  the  changes  briefly  noted 
in  the  synopsis.  Whenever  greater  than  12  inches  they  will  be  stated  thus :  ^'  The  rivers 
have  risen  (or  fallen)  at''  [here  give  the  names  of  stations  and  amount  of  change]; 

or  ** decidedly  risen  (or  fallen)  at  ";  or  give  the  number  of  feet,  where  the 

change  is  remarkable.  When  the  river  is  near  or  above  the  danger-line  at  any  place 
all  changes  will  be  noted.  When  the  probable  changes  may  be  of  ereat  importance 
they  will  also  be  mentioned  in  the  special  bulletin.     (G.  O.  '^d,  1873.) 

146.  Telegraphic  warnings  may  be  sent  at  the  discretion  of  the  officer  in  charge  to  all 
districts  menaced  by  dangerous  floods. 

147.  Whenever  danger  from  floods  in  the  Potomac  River  is  anticipated,  and  word  is 
sent  to  the  merchants  of  Georgetown  and  to  the  press  at  Washington,  d&c,  of  such 
impending  floods,  a  duplicate  message  will  be  sent  by  the  officer  in  charge  of  indica- 
tions to  the  superintendent  of  the  United  States  carp  ponds,  through  the  Telephone 
Exchange  and  r^ational  Museum.    (Ins.  17,  1884.) 

NOBTHBBS. 

148.  When  '^ northers"  are  anticipated  telegraphic  warnings  will  be  sent  to  the 
regions  menaced  according  to  the  schedule  in  the  indications  division,  subject  to  modi- 
fication from  time  to  time. 


Co-operating  railroad. 


Burlington  and  Misaourl  Kiver  Railroad, 

Nebraska. 
Atohiaon,  Topeka  and  Santa  F6  Railroad  . . 

Miasoarl  Faclflc  Railway 

Saint  Lonia  and  San  Francisco  Railway 


Central  distributing 
station. 


Omaha,  Nebr 

Topeka,  Eans ... 
Saiot  Lonis,  Mo  . 
Springfield,  Mo.. 


Persons  addressed. 


Intemationaland  Great  Northern  Railroad  |  Palestine,  Tex 


Dallas  and  Wichita  Railroad 

Texas  and  Saint  Louis  Railway 

Texas  and  Pacific  Railway  ...    

Houston  and  Texas  Central  Railway 

Galveston,  Harrisbarg  and  San  Antonio 

Railway. 
ICexican  National  Railway 


Dallas,  Tex 

Pine  Bluff,  Ark . 
Marshall,  Tex . . 
Houston,  Tex  . . 
...  do 


Corpus  Christi,  Tex. 


Groneral  manager. 

Superintendent  of  telegraph. 
Saperintendent  of  transportatioii. 
Superintendent  of  telegraph. 
Assistant  saperintendent  of  tele- 
graph. 
General  manager. 
General  superintendent. 
Superintendent  of  telegraph. 
General  superintendent. 
Do. 

Do. 


Tornadoes. 

149.  The  officer  in  charge  of  indications  will  carefally  study  the  tri-daily  weather 
charts  of  previous  years,  with  a  view  of  becoming  familiar  with  the  atmospheric  con- 
ditions which  are  likely  to  exist  during  the  occurrence  of  tornadoes  in  the  various  sec- 
tions of  the  country. 

150.  When  the  current  weather  report  is  such  as  to  indicate  the  probable  occurrence 
of  tornadoes,  tbe  indications  prepared  from  such  report  will  contain  special  warning, 
in  the  following  form : 

'*  Dangerous  local  storms,  or  violent  local  storms  are  indicated  for  ^  (naming 

districts  or  States). 

These  warnings  will  be  telegraphed  to  the  Signal  Service  stations  in  the  threat- 
ened districts.  The  word  "tornadoes"  will  not  ue  used  in  making  these iorecasts. 
(Ins.  60, 1883.) 
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LOOU0T8« 

151.  The  first  appearance  and  sabseqaent  movement  of  loonsts  when  reported  to 
this  office  will  be  mentioned  in  the  special  bulletin  and  synopsis. 

BAn.WAT  WBATHBR  SlOffALS. 

152.  The  officer  in  charf2;e  of  the  indications  division  will  telegraph  to  Prof.  P.  H. 
IfeU,  jr.y  director  Alabama  State  weather  service,  Anbnm,  Ala.,  at  1  a.  m.,  daily, 
qMcial  weather  forecasts  for  the  ensaing  day  for  the  State  of  Alabama. 

The  forecasts  will  contain  predictions  of  temperature,  whether  higher,  lower,  or 
stationary  ;  general  rain, local  rain,  or  fair  weather;  and  will  be  telegraphed  in  con- 
formity with  the  following  system  of  flag  signals : 


White. 


•  TeDow. 


Falrweathar. 


Hlftfaer  tempentoie. 


White. 


Blue. 


Fair  westher. 


StatioDiiry  tempcratBBB. 


TaDow. 


StatUmaty  tempentare. 


Tellow. 


White. 


Local  raiiis. 


Lower  temperaAoNii 


Bhw.    !    Oenenil  mint. 


White. 


Lower  temperatineu 


Yellow. 


GenoTfd  rniiis. 


Higher  temperature. 


TeQoir. 


I^ocal  raineaiid  higher  temperatoxe. 


Blue 


General  rains  and  stationary  tempor- 
atore. 
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The  forecasts  will  be  telegraphed  in  the  exact  words  printed  opposite  the  sigiuiISyM 
shown  herein.    (Ids.  107, 1884.) 

152  a.  Since  the  adoption  of  the  above  sisals  by  the  Alabama  weather  servloe^ 
the  system  has  been  superseded  by  the  following : 

EXPLANATION  OF  SIGNALS. 

PREPABATION   O^  INDICATIOITB. 

The  weather  indications  famished  to  the  ^tate  by  the  Chief  Signal  Officer  are  baaed 
on  observations  taken  in  all  parts  of  the  country  three  times  a  day.  The  morDing 
indications  are  prepared  at  11  p.  m.  (eastern  standard  time)  of  the  preceding  nigh^ 
and  hold  good  till  the  following  morning. 

DISPLAY  OF  FLAGS. 

In  accordance  with  these  indications  the  proper  official  flags  should  be  selected  and 
promptly  displayed.    If  elevated  on  a  pole,  tney  should  be  so  arranged  as  to  read 

downward.    If  the  indications  read followed  by ,  then  a 

space,  the  width  of  a  fla^,  should  be  left  vacant  on  the  pole  to  indicate  ** followed  bg.** 
The  signals  should  be  withdrawn  at  3  p.  m. 

MBAIONG  OF  FLAGS. 

No.  1  [white  flag]  referr  always  to  fair  or  clear  weather. 

No.  2  [orange  flag]  refe  s  always  to  local  rains. 

No.  3  [bine  flag]  refers  always  to  general  rains. 

No.  4  [black  triangle  flag]  refers  always  to  temperature.  When  placed  above 
either  No9.  1,  2,  or  3  indicates  rising  temperature;  wnen  placed  below  these  numbers 
(1,  2,  or  3)  indicates  falling  temperature,  when  absent  from  the  pole  stationary  tem- 
perature is  indicated. 

No.  5  [white  flag  with  black  square]  refers  always  to  decidedly  colder  weather, 
and  is  generally  issued  twenty-four  hours  in  advance  of  the  expected  fall  of  tem- 
perature. This  signal  is  not  ordered  unless  it  is  expected  that  the  temperature  will 
fall  to  45  degrees  FahiQBnheit,  or  below,  within  the  time  stated  in  the  order. 

No.  6  [orange  flag  with  black  sqnare]  indicates  the  approach  of  a  cyclonic  wave. 

EXAMPLES. 

**  Cooler,  fair  weather,"  display  flag  No.  1  with  No.  4  below  it. 

'*  General  rains,  higher  temperature,"  display  No.  3  with  No.  4  above  it. 

**  Stationary  temperature  and  local  rains,"  display  No.  2  only. 

*'  Stationary  temperature  and  general  rains,  followed  by  cooler  clear  weather,"  dis 
play  No.  3  (space)  and  No.  1  with  No.  4  below  it. 

Public  notice  of  these  explanations  should  be  secured  in  local  newspapers  as  gen- 
erally as  possible,  and  by  posting  this  card  near  the  point  of  display  where  it  can  be 
examined  by  the  public. 

153.  The  officer  in  charge  of  the  indications  division  will  telegraph  to  the  director, 
Ohio  meteorological  bureau,  Columbus,  Ohio,  at  1  a.  m.,  daily,  special  weather  fore- 
casts for  the  ensuing  day  for  Ohio.  An  additional  telegram  will  be  forwarded  at  10 
a.  m.,  whenever  sudden  changes  render  it  necessary. 

154.  The  forecasts  will  contain  predictions  of  temperature,  whether  higher,  lower, 
or  stationary ;  general  rain  or  snow,  local* rain  or  snow,  or  fair  weather;  and  will  be 
forwarded  in  conformity  with  the  adopted  system  of  sisals. 

155.  The  signal  will  consist  of  two  figures  which  difler  in  color,  being  red  or  blae, 
and  in  form  being  shaped  like  the  sun,  a  crescent,  or  a  star.  The  red  color  refers  to 
the  temperature,  and  the  blue  color  to  the  state  of  the  weather,  as  rainfall  or  snow ; 
they  are  used  as  below : 
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Sailway  weather  HgnaU, 
Sim.  Crescent.  Star. 


Bed, — Son,  higher  temperatnie ;  orescent,  lower ;  star,  stationary. 

Blme, — Son,  general  ram  or  snow ;  orescent,  olear  or  fair  weather ;  star,  local  rain 
or  snow. 

Similar  forecasts  will  be  prepared  for  the  region  of  the  following-named  railroads 
and  telegraphed  at  1  a.  m.,  daily : 

Cumberland  Valley  Railroad,  General  J.  F.  Boyd,  superintendent,  Chambersbnrg, 
Pa. 

Frederick  division,  Pennsylvania  Railroad,  J.  B.  Ri'tchinson,  superintendent,  York, 
Pa. 

The  officer  in  charge  of  the  indications  division  will  send  or  designate  the  symbols 
to  be  used,  and  will  not  telegraph  the  written  Iiidications.    (Ins.  31, 1684.) 

The  11  p.  m.  indications  for  New  England  will  also  be  sent  by  this  code,  except  that 
the  flag  will  be  designated  by  numbers  instead  of  by  symbols,  as  follows :  Red  sun, 
flag  No.  1 :  red  crescent,  flag  No.  2:  red  star,  flag  No.  3;  blue  sun,  flag  No.  4;  blue 
eresoent,  flag  No.  5 ;  blue  star,  flag^o.  6. 

INDICATIOKB  BOABD. 

156.  The  "indications  board"  will  be  permanently  organized,  the  personnel  of 
which  will  be  announced  from  time  to  time. 

157.  The  members  of  the  board  will  successively  perform,  for  one  month  each^  the 
following  duties : 

(a)  Indications. 

(ft)  Inspection  of  stations. 

(e)  Fact  and  international  bulletin  division. 

(d)  Charge  of  instruction  and  personal  study. 

15d.  The  members  present  will  assemble  at  10  o'clock  a.  m.,  daily,  in  the  indications 
room,  to  study  and  aiscuss  all  meteorological  conditions,  but  the  indications  officer 
will  prepare  bis  indications  and  bulletiu  independently,  and  will  be  responsible  for 
them. 

159.  When  the  seasons  arrive  at  which  frosts,  floods,  northers,  or  the  flights  of 
locusts  ma^  be  expected,  each  member  of  the  board  present  will  inspect  daily  the 
meteorological  conditions  of  the  country  to  discover  any  danger  from  those  causes, 
and  will  on  occasion  notify  the  senior  officer  present,  who  will  at  once  call  the  full 
board  together  for  further  study  and  consultation  upon  the  subject. 

160.  The  senior  officer  of  the  board  present  will  have  general  charge  during  sessions 
of  the  board,  and  will  be  responsible  for  the  proper  performance  of  its  work,  in  ac- 
eoidance  with  the  published  regulations.  The  officer  specially  detailed  on  indications 
for  the  current  month  will  be  responsible  for  all  indications,  signal  orders,  and  special 
bulletins  during  his  tour,  availing  himself  of  the  advice  of  the  board  when  he  so  de- 


161.  It  is  the  duty  of  any  member  of  the  board  to  notify  the  officer  in  charge  of  the 
indications  division  of  any  weather  indications  which  he  thinks  may  have  escaped 
attention. 

16S.  All  communications  affecting  the  work  or  duties  of  the  board  will  be  trans- 
mitted through  the  senior  officer  to  the  Chief  Signal  Officer. 

163.  The  board  will  report  daily,  in  writing,  to  the  Chief  Signal  Officer  the  result 
of  the  previous  day's  work,  embracing  in  the  report  of  the  board  all  omissions  or  other 
matters  seeming  to  require  attention,  including  those,  if  any,  of  the  indications 
iBcer. 

164.  Verifications  of  predictions  will  be  made  by  the  board.     (Ins.  89,  1883.) 

VSBIFICATIOKS  OF  InDICATIOKS. 

165.  The  indications  board  will  determine  the  percentai^e  of  verification  of  the  cur- 
lent  indications  in  accordance  with  the  following  instructions : 

(a)  The  percentage  of  verifications  of  wind  predictions  will  be  determined  by  com- 
adering  only  the  direction. 
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(h)  The  indications  made  up  from  each  report  will  be  compared  with  the  fiusta 
shown  by  the  three  saooeeding  tri-daily  reports. 

(c)  In  estimating  the  peroentaffee,  ascertain  whether  the  conditions  predicted  for 
each  district  have  preTatled  in  it  to  the  amonnt  of  one-fonrth,  one-half,  tnree-fonrtba, 
or  the  whole  of  the  area  of  the  district. 

(d)  Predictions  which  are  foand  to  be  more  than  three-fonrths  yerified  will  be  con- 
sidered completely  Terified,  and  represented  by  100  or  100  per  cent,  in  that  colnnm  of 
the  blank  to  which  the  prediction  refers.  Predictions  which  are  not  wholly  yenfied 
will  be  represented  in  the  proper  column  of  the  blank  by  76  per  cent.,  60  per  cent.,  or 
25  per  cent.,  as  the  facts  may  warrant,  l^redictions  which  naye  fallen  below  25  per 
cent,  in  verification  will  be  rated  as  not  yerified  and  represented  by  0  in  the  proper 
column. 

(0)  If,  in  the  indications  for  any  particular  district,  any  class  of  predictions  is  not 
referred  to,  each  omissions  will  be  represented  by  a  dash  ( ). 

if)  To  determine  the  percentage  of  yerificatlon,  diyide  the  sum  of  the  percentages  of 
a  single  class  for  the  month  by  tSio  number  of  predictions  made  of  that  class.  To  de- 
termine the  percentage  of  yerifications  for  any  district,  divide  the  sum  of  the  per- 
centages of  the  seyeral  classes  of  predictions  bv  the  number  of  classes.  To  deter- 
mine the  percentage  of  yerification  for  the  United  States,  divide  the  sum  of  percent- 
ages of  yerifications  by  the  number  of  districts. 

{a)  A  maximum  percentage  of  yerification  can  be  ffot  only  when  the  four  elements 
under  each  district  are  named  in  the  indications  of  tne  entire  month. 

(A)  To  determine  the  percentages  of  failures  to  predict  for  any  element,  divide  the 
number  of  failures  to  predict  for  that  element  by  the  entire  number  of  tri-daily  re- 
ports during  the  month.    (G.  0. 28, 1873 ;  Cir.  7, 1874.) 

(<)  The  indications  for  the  three  districts  on  the  Pacific  coast  will  be  yerified  as  to 
weather  according  to  the  usual  rule,  and  will  be  published  in  the  general  percentages 
of  verifications.    (Ihs.  17, 1879.) 

(j)  The  indications  will  be  verified  firom  a  printed  cqpy  first  corrected  by  the  as- 
sistant in  charge  of  the  indications  division.    (Ins.  9, 1881.) 

{k)  the  statement  of  percentage  of  signals  justified,  Ac.,  will  show  the  number  of 
storms  reported  with  wind  velocity  of  25  miles  or  over  per  hour  for  which  caution- 
ary signals  have  not  been  ordered.    (Ins.  24. 1880.) 

(2)  Indications  of  barometer  changes  will  be  yerified  and  counted  in  making  up 
the  monthly  average  of  verifications.    (Ins.  69, 1884.) 

(td)  In  verifying  temperature  in  sfieoial  predictions,  the  three  charts  of  the  day 
for  which  the  prodiction  is  made  will  be  compared  with  the  three  corresponding 
charts  of  the  preceding  day. 

(a)  If  at  the  time  the  prediction  is  made,  precipitation  is  actually  taking  plaoe^  and 
precipitation  Is  predicted,  the  prediction  will  not  be  considered  fully  yerified  unless 
precipitation  is  recorded  on  the  second  chart. 

(0)  The  expression  ''continued  cold"  or  *' continued  warm"  weather,  when  uaed, 
will  be  understood  to  mean  that  the  temperature  will  remain  stationary. 

(p)  When  light  yariable  winds  are  predicted,  any  "  calms"  reported  will  be  con- 
sidered in  veri^ng  as  "  variable." 

(q)  The  expression  ''partly  cloudy"  will  be  understood  to  mean  totally  cloudy  at 
a  portion  of  the  stations. 

(r)  When  fair  weather  is  predicted  and  rain  occurs  within  twenty-four  hours  the 
prediction  will  be  verified  on  the  basis  of  the  area  of  rainfall  in  the  district,  giving 
zero  for  rain  occurring  over  the  entire  district. 

(«)  In  order  to  fully  verify  the  prediction,  **  local  rains  followed  by  fkii  weather,"  pre- 
cipitation must  occur  on  the  first  or  second  charts,  and  no  precipitation  be  reported 
in  three-fourths  of  the  district  on  the  last  chart. 

(0  When  "colder"  or  "warmer"  weather,  preceded  by  a  "rise"  or  "fall"  in  tem- 
peratore  is  predicted,  the  prediction  for  "colder"  or  "warmer"  will  be  considered 
as  applying  to  the  twenly-lonr  hour  prediotion. 
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Bbpobtb. 

166.  A  tri-daily  report  of  the  time  of  oompletion  and  delivery  of  the  daily  publi- 
cations of  the  indications  division  will  he  made  in  the  form  aiven  below.  The  indi- 
cations officer  will  lay  these  three  reports  on  the  Chief  Signal  Officer's  table  not  later 
than  12  noon  daily. 

[Form  Ko.  426^u.i885wJ 
IiUHeatUms  o^Imt'*  tri- daily  report 
.   Hoar, lCe8Minger*8  name, b 


I 


S 

11 


To  whom  delivend. 


pi 


Signature  of   le- 


K.Y.AaiiooiAted  Press. 
n.&AeaooiatedPTeee. 

W.  U.  TeLCo 

RftlLTeLCo 

W.E.  B.,  SUMthSt.... 

RftP.Depot.. 

Secretary  ofWer 

Crltlo 

Stv 

Port 

Sepnblican 

Port  Office   

Jonnial 

Herald 

Capttal 

Chronide 


s 


li 


% 


for  momiiig  map  dettvered  to  printer,  rt a*  m. 

inleted  and  in  haada  of  mesaenger  at a.  m. 


Xap  eompleted  i  „ 

I  oHtUy  that  the  foregoing  it  a  tme  retom  for  the  report  and  date  named. 


IndieaHant  Ojl0$r. 


XoR..>Tbe  midnight  indications  will  be  prepared  and  delivered  to  the  Associated  Press  companies 
■rt  later  than  1  a.  m.  The  indications  offioer  will  lay  these  reports  on  the  table  of  the  Chief  Signal 
Oflkernrt  later  than  12  m. 

W.  B.  HAZEN, 
Brigadier  and  Brevet  Majiyr-General,  Chitf  Signal  Offioer,  U.  8.  Army, 
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APPENDIX    3. 

BEPOBT  OF  OFFICEB  IN  CHABGE  OF  THE  DIVISION  OF  THE  PACIFIC. 

Signal  Office,  War  Depabtbient, 

San  Francisco,  Cat.,  JulyVn,  1885. 

Sir  :  I  have  the  honor  to  make  the  following  report  of  the  operations  of  this  divis- 
ion for  the  year  ending  June  30, 1885 : 

Having  been  informed  that  I  would  be  ordered  to  take  station  at  San  Franoiaco, 
with  a  view  to  giving  the  people  of  the  Pacific  coast  the  fall  benefit  to  be  derived  ^m 
the  Signal  Service,  and  directed  to  make  the  necessary  preparations,  my  time  was 
occupied  during  December,  1884,  and  January,  1885,  in  extracting  data  from  the  Sig- 
nal Service  records  in  the  office  of  the  Chief  Signal  Officer. 

In  obedience  to  paragraph  5,  Special  Order  No.  1,  Headquarters  of  the  Army,  Adjja- 
tant-Generars  Office,  Washington,  January  2,  1885  (copy  herewith  marked  A),  and 
your  letter  of  iustructious  of  January  6,  1885  (marked  B),  I  left  Washington  Febru- 
ary 2,  and  reached  San  Francisco  February  11. 

In  accordance  with  letter  of  instructions.  War  Department,  Adjutant-General's 
Office,  Washington,  January  2,  1885  (marked  C),  on  February  12,  I  left)  San  Francisco 
for  San  Lnib  Obispo,  Gal.  After  an  examination  of  that  section,  including  telegraph 
facilities,  &c.,  I  decided  upon  San  Luis  Obispo  as  the  best  location  for  a  Signal 
Service  station.  February  16 1  returned  to  San  Francisco.  Private  George  A.  Riviere, 
.Signal  Corps,  U.  S.  Army,  reported  to  me  for  duty,  having  arrived  February  15.  I  pro- 
ceeded to  Red  Bluff,  Cal.,  the  17th,  and  returned  to  San  Francisco  the  18th.  Private 
B.  S.  Paguo,  Signal  Corps,  U.  S.  Army,  arrived  February  22. 

Pursuant  to  your  letter  of  instructions.  Signal  Office,  War  Department,  Washing- 
ton City,  January  10,  1885  (marked  D),  I  made  an  effort,  February  25,  to  underrun 
the  submarine  cable  between  ^'  The  Presidio  "  and  Alcatraz  Island.  With  the  facili- 
ties available  it  was  found  impossible  to  raise  the  cable  ;  therefore  the  repair  of  the 
same  was  postponed  until  sufi^cient  money  should  be  at  my  disposal  to  enable  me  to 
hire  the  necessary  apparatus  for  recovering  the  cable. 

I  was  extremely  fortunate  in  securing  from  March  1,  1885,  rooms  Nos.  45  and  46, 
fourth  floor  (across  the  hall  from  the  operating  rooms  of  the  Western  Union  Telegraph 
Company),  No.  302  Montgomery  street,  for  use  as  an  office.  On  March  21 1  left  for 
Monterey  and  Santa  Cruz,  Cal.,  and  returned  to  San  Francisco  March  23. 

The  office  supplies  arrived  from  Washington  March  26.  On  March  28  the  prepa- 
ration of  tri-daily  charts  from  the  telegraphic  reports  began.  Privates  Pagne  and 
Rivi6re  had  become  sufficiently  expert  m  the  preparation  of  the  charts  to  begin  the 
issue  of  the  synopses  and  indications  for  the  Pacific  districts  to  the  public  through  the 
San  Francisco  daily  papers,  the  Associated  Press,  and  the  Farmers'  Bulletin,  twioe 
daily  ;  at  1  p.  m.,  Pacitic  time,  for  the  afternoon  papers,  and  9  p.  m..  Pacific  time,  for 
the  morning  papers  and  Farmers'  Bulletin,  excepting  on  Sundays  at  9  p.  m.  only.  I 
inclose  a  sample  copy  of  the  charts  prepared  (marked  E),  a  copy  of  the  synopses  and 
indications  (marked  F),  a  copy  of  the  Farmers'  Bulletin  (marked  G),  and  a  list  show- 
ing the  distribution  of  the  synopses  and  indications  (marked  H).  The  percentages 
of  verifications  of  the  indications,  made  by  myself,  are : 


Per. 
cent- 
age. 

Aver- 
age  for 
district 

Month, 
ly  »Tor- 

April,  1886. 
North  Pacific : 

Weather 

8a5 
91.7 
78.1 

80.1 
78.8 
71.2 

94.0 
80.1 
7«.8 

\  84.4 

70.7 

\  88.8 

Wind  direction 

Temperat-ure .'-. 

Middle  Pacific: 

Weather 

W^ind  direction 

>  88.69 

Toniperature - 

South  Pucifio : 

Weather 

Wind  direction        
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Per 
oent- 
•ge. 


Ayer- 
age  for 
district 


IConth- 
ly  aver- 
age 


Waather 

WrnddlreetUm. 
Ta 


Mat,  1888. 


Weathar.. 

Wind  diraction. , 
Temperature..., 
Sonth  Paoiflo: 

Weather 

Wind  direotion. 
Tempeiatare  ... 


North  Faelflo: 

Weather 

Winddireetion. 
Teoperamre... 

Weather 

Wind  direction.. 
Temperatoze ... 
Sooth  PacUlo: 

Weather 

Whid  direotion.. 
Temperatue 


Jinn,lfl85. 


General  aTerage. 


83.8 
87.7 
74.6 

96.1 
88.1 
72.8 

83.4 
S&7 
93.0 


85.3 
92.0 
7a  6 

96.4 
91.1 
80.4 

98.2 
96.4 
88.4 


82.0 


85.7 


9S.0 


^8&27 


^89. 29 


^94.34 


y  87.67 


y  89.68 


87.82 


Since  the  opening  of  this  office  no  cautionary  signals  have  been  ordered  to  be  dis- 
played at  any  of  the  signal  stations  along  the  coast ;  in  fact  no  dang«^rous  storms  have 
paned  over  any  portion  of  the  coast  of  the  Pacific  districts. 

At  San  Diego,  Cal.,  on  April  20,  the  wind  reached  a  velocity  of  25  miles  per  honr, 
from  the  west,  daring  clear  weather.  The  observer  reports  **  Storm  DOt  considered 
daogeroos  to  shipping  or  other  interests.'' 

Hoorly  wind  velocities  of  over  24  miles  per  hoar  from  a  westerly  direction  have 
been  of  fir^aent  occurrence  at  San  Francisco,  while  clear  or  partly  clondy  weather 
prevailed.  The  maximum  velocity  of  36  miles  per  hour  from  the  west  was  recorded 
June  21.  On  April  16  four  schooners,  which  had  sailed  the  L5th,  returned  to  port, 
not  having  been  able  to  withstand  the  strong  northwest  wind  and  heavy  sea.  April 
96  two  schoouers  returned  to  port,  having  had  their  fore-mast  heads  carried  away  by 
ttroog  northwest  winds  encoantered  about  40  miles  off  Point  Tomales,  California. 
The  observer  reports  **  These  velocities  are  not  considered  dangerous  to  shipping." 

At  Fort  Canby,  Wash.,  a  velocity  of  25  miles  per  hour  from  the  south,  while  ueht 
rahi  was  falling,  was  recorded  May  13 ;  32  miles  from  the  south,  with  light  rain.  May 
18.  The  observer  reported  that  "  Southerly  gales  are  not  considered  dangerous  on 
Colombia  bar.  The  display  of  cautionary  signals  would  have  been  of  no  benefit  to  ship- 
ping.'* 

At  Port  Angeles,  on  April  14,  a  velocity  of  30  miles  per  hour  from  the  west,  during 
dear  weather,  and  on  June  5,  28  miles  from  the  northwest  during  clear  weather,  were 
wcorded.  The  observer  reports  **No  casualties  reported,"  and  his  report  of  February 
3,1865,  'fin  a  great  measure  I  do  not  think  there  have  been  any  high  winds  here 
that  could  be  considered  dangerous  to  the  shipping  interests  by  what  I  have  seeu  and 
leuned  from  sea-faring  men."  In  all  of  these  cases,  if  signals  had  been  displayed, 
they  would  have  been  of  no  valae  and  would  have  unnecessarily  delayed  vessels,  ex- 
iting some  small  coasting  schooners. 

I  have  not  as  yet  been  able  to  determine  the  danger  velocities  of  winds  for  the  sev- 
Mil  directions  under  different  conditions  of  the  weather  at  the  various  stations,  but 
nope  to  do  so  before  the  stormy  season  commences. 

Through  the  press,  those  having  special  interests  to  be  protected  from  frost,  rain, 
floods,  £c.,  have  been  requested  to  inform  me  of  the  same,  with  the  probable  dates 
between  which  they  d^red  warning,  but  I  have  not  received  any  communications 
iipon  the  subject.  In  the  same  manner  I  have  requested  those  having  records  of  ob- 
Knratioiis  of  tbe  temperature,  direction  and  force  of  the  wind,  rainfall,  snowfall, 
thunder  storms,  '*  northers,"  and  destructive  frosts,  storms,  and  floods,  to  send  me 
^iesof  the  same,  by  months,  for  past  years,  and  at  the  close  of  each  month  in  future. 
1  have  to  acknowledge  the  receipt  of  meteorological  records  from  Mr.  Charles  W.  Friend, 
Canon  City.Nev. ;  Mr.  Robert  Hall,  Sonoma,  Cal. ;  Mr.  H.  C.  Tower,  Santa  MOnioa, 
CaL;  Ifr.  George  A.  Baymond.San  Rafael,  CaJ. ;  Dr.  W.  W.  Hayes  and  Sinsheimer 
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Broe.,  San  Lais  Obispo,  Cal.,  throngh  Corporal  Thomas  Gibson,  Signal  Corpe,  U.  8. 
Army ;  Mr.  Albert  Dibblee,  Fern  Hifii  near  San  Rafael,  Cal. 

Parsnant  to  instructions  contained  in  your  oommnnication  of  March  19,  1885 
(marked  I),  the  Rev.  W.  H.  Weinland  was  instracted  in  the  duties  of  an  observer.  He 
sailed  on  May  19, 1885,  on  the  schooner  "  Lizzie  Merrill "  for  his  station  Mnmtrekhlaga- 
mnt,  Alaska. 

As  per  instmctions  contained  in  your  oommnnication  of  May  18,  18B5  (marked  K), 
Sergeant  Nelson  Gorom,  Signal  Corps,  U.  S.  Army,  is  being  instructed  in  the  **  indica- 
tions "  work  of  this  office. 

In  this  section  the  people  are  especially  interested  in  the  rainfall,  on  account  of  the 
effect  of  the  same  upon  tne  growing  crops.  It  is  believed  there  are  special  interests 
that  can  be  beneficially  served. 

All  my  spare  time  has  been  devoted  to  the  following:  Drawinjg  isobars  upon  the 
charts  ror  past  years  prepared  at  the  office  of  the  Chief  Signal  Officer  for  this  office; 
copying  data  which  I  extracted  from  the  records  of  the  office  of  the  Chief  Signal  Offi- 
cer ;  making  extracts  fh>m  the  Central  Pacific  Railroad  Company's  records,  newspa- 
pers, vessel  reports,  and  records  of  private  individuals;  placing  available  data  into 
suitable  shape  for  quick  reference. 

Letters  received  during  the  year 511 

Letters  written  during  the  year 788 

Monthl/ reports  received  from  voluntary  observers 41 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ROBT.  CRAIG, 
Fini  JAeutwant  Fourth  UniM  States  Artillery, 

A.  8. 0.  and  Assistant  In  Charge. 
The  Chief  Signal  Officbb  U.  S.  Army, 

Washington,  D,  C. 


A. 

Special  Obdebb,  \  Headquarters  of  the  Armt, 

No.  1.  5  Adjutant-General's  Office, 

Washington,  January  2,  1885. 
rSxtnotI 

•  «  •  •  •  •  .      * 

5.  By  direction  of  the  Secretary  of  War,  First  Lieutenant  Robert  Craiff,  Fourth  Ar- 
tillery, acting  signal  officer,  is  relieved  from  duty  in  this  city,  and  will  proceed  via 
Tuma,  Ariz.,  and  Los  Angeles,  Cal.,  to  San  Francisco,  Cal.,  and  take  station  at  that 
point,  carrying  out  such  instructions  as  he  may  receive  from  the  Chief  Signal  Officer 
of  the  Army.    The  travel  herein  directed  is  necessary  for  the  public  service. 

•  •  •  •  •  V  * 

By  command  of  Lientenant-General  Sheridan. 

R.  C.  DRUM, 

Adjutant-  General. 


B. 

Signal  Office,  War  Department, 

Washington  City,  January  6,  1885. 
Sir  :  In  carrying  out  the  provisions  of  paragraph  5,  Special  Orders  No.  1,  Ac^ntant- 
GeneraVs  Office,  January  2, 1885,  the  Chief  Signal  Officer  directs,  that  upon  arrival  at 
San  Francisco,  Cal.,  you  will  open  a  branch  signal  office  for  the  service  of  the  Pacific 
coast,  and  carefully  study  the  whole  field,  making  your  office  fully  acquainted  with 
the  entire  subject.  You  will  determine  what  can  be  done  to  make  the  service  most 
useful  to  the  people  of  the  Pacific  coast,  and  render  such  service,  in  the  way  of  indica- 
tions, special  predictions,  signals,  and  otherwise  as  your  facilities  and  means  will 
permit ;  you  will  make  monthly  report  to  this  office,  showing,  in  general  and  detail, 
all  that  you  may  accomplish. 
Very  respectfully,  yours, 

B.  M.  PURSSELL, 
Second  lAeutenant,  Signal  Corps,  U.  8.  Army, 
First  Lieut.  Robert  Craig, 

Fomrth  AriUlery,  AoUng  Signal  Officer  and  Assistant,  Washington,  D.  C. 

A  true  copy. 

B.  M.  PURSSELL. 
Second  JAeutenamt,  Signal  Corps,  U.  8.  Army. 
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0- 

War  DBPARTBaEsrr,  A]>JUTAirr-QEMBRAL's  Offiob, 

WoBhifigianf  Januarjf  S,  188& 
(Through  the  offloe  of  the  Chief  Signal  Officer,  U.  S.  A.) 
Sib  :  The  Secretary  of  War  directe,  as  necessary  to  the  interests  of  the  service,  that 
yoa  proceed  from  San  Francisco  to  Bed  Bluf^  Cal.,  and  retam  ;  from  Sa^  Francisco 
to  Monterey  and  Santa  Cmz,  Cal.,  and  retnm,  and  from  San  Francisco  to  San  Lnls 
Obispo  and  Los  Alamos,  Cal.,  and  retam  to  San  Francisco,  carrying  ont  snch  special 
instructions  as  yon  may  receive  from  the  Chief  Signal  Officer  of  the  Army. 
Very  respectfully,  your  obedient  servant, 

B.  C.  DBUM, 

A^(fuiamUOmuraL 
First  Lieut.  Bobsbt  Craig, 

F<mrik  ArtUlery,  AoHng  Siffiidl  Officer. 

[1st  indorsement.] 

Signal  Officb,  WasMngUm  Oity,  Jammarg  6»  1886. 
Bespectfully  transmitted  to  First  Lieut.  Bobert  Craiff,  Fourth  Artillery,  aoting 
signal  officer  and  assistant,  Washington,  D.  C,  who  will  carry  out  as  per  verbu 
instructions  received  by  him  from  the  Chief  Signal  Officer. 
By  order  of  the  Chief  Signal  Officer : 

B.  M.  PUBSSELL. 
Sdoand  LieutmunU,  Signal  Carp$,  U.  8.  Armg. 
A  true  copy. 

B.  M.  PUBSSELL. 
Second  Lientenant,  Signal  Carpa,  U,  8.  Armg. 


War  DsPARnasnT, 
Office  of  thx  Chief  Signal  Officer. 

WaahingUm,  D.  C,  January  10, 1886. 

Sir:  The  Chief  Signal  Officer  directs  that  upon  your  arrival  at  San  Fnuicisco  you 
will  at  once  take  steps  to  recover  and  repair  the  sub-marine  telegraph  cable  between 
the  Presidio  wharf  and  Alcatraz  Island,  recently  reported  broken  by  a  ship's  anchor. 

In  view  of  the  small  amount  of  money  available  for  this  work,  you  will  request  the 
division  commander  to  furnish  snch  assistance  by  the  use  of  the  quartermaster  steamer 
snd  tiie  labor  of  troops  or  prisoners  as  will  reduce  expenses  to  the  lowest  possible 
ikgure. 

Such  telegraph  tools  as  are  not  on  hand  may  be  borrowed  from  the  Western  Union 
Telegraph  Company  at  San   Francisco,  as  was  done  on  a  similar  occasion  a  year  ago. 

The  services  of  one  or  more  experts  may  be  employed  to  superintend  the  recovery  of 
the  broken  end  of  the  cable  and  to  make  the  splice ;  also  such  other  necessary  assistance 
and  material  as  cannot  be  supplied  by  the  military  authorities;  but  before  incurring 
any  expenses  you  will  obtain  careful  estimates  of  the  probable  cost  of  the  entire  work 
and  telegraph  them  to  this  office  for  approval. 

A  sufficient  quantity  of  spare  cable  is  on  the  spot  should  it  be  found  necessary  to  cut 
oat  and  replace  any  weak  or  defective  parts  near  the  end  of  the  cable. 

The  cable  was  originally  laid  from  Fort  Mason  to  Alcatraz  Island,  but,  being  broken 
by  an  anchor  shortly  afterward,  was  taken  up  and  relaid  from  the  Presidio  wharf  to 
the  island.  This  was  done  by  order  of  the  division  commander,  and  because  it  was 
thought  that  injury  to  the  cable  would  thereafter  be  of  rare  occurrence,  as  vessels  sel- 
dom anchor  near  that  route. 

No  change  in  the  present  route  will  be  made  by  you  unless  yon  are  fully  convinced 
from  personal  examination  and  careful  inquiries  of  persons  familiar  with  the  locality 
that  it  will  lessen  the  danger  of  injury  to  the  cable ;  and  not  then  until  snch  change 
has  been  approved  by  the  Chief  Signal  Officer. 

A  copy  of  a  map  showing  the  location  of  the  cable  and  connections  is  inclosed  for 
your  information ;  also  copies  of  telegrams  referring  to  broken  cable. 

By  order  of  the  Chief  Signal  Officer. 
Very  respectfully, 

F.  M.  M.  BEALL, 
Second  Lientenan%  Signal  Corpc 

Pint  Lieut.  Borbrt  Craig, 

Fomrih  AriOlerg,  A.  S.  O.  and  Aceiiiant,  WoMngUm^  D.  C. 
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F. 

Signal  Service  U.  8.  Armt, 

Division  op  the  PaoifiC, 
San  Francisco,  Cal,,  Tueadapj  June  30, 1885—9  p.  m.* 

Synapsis  for  the  past  24  hours. 

The  barometer  is  about  normal  in  the  South  Pacific,  and  slightly  below  in  the  Mid- 
dle and  North  Pacific. 

The  temperature  is  about  normal  in  .all  the  districts. 

The  winds  have  been  generolly  light  to  fresh  and  southerly  in  the  South  Pacific; 
light  and  variable  in  the  North  Pacific ;  variable  in  the  Middle  Pacific,  with  high 
northerly  winds  at  Cape  Mendocino. 

Light  local  rains  have  fallen  in  the  North  Pacific ;  fair  weather  has  oontinaed  in 
the  Middle  and  South  Pacific. 

Indications  for  the  succeeding  24  hours. 

For  the  North  Pacific,  cloudy  weather,  local  rains,  light  variable  winds,  generally 
northwesterly,  stationary  temperature  along  the  coast  and  cooler  over  the  interior. 

For  the  Middle  Pacific,  fair  weather,  followed  in  northern  part  by  local  thunder 
storm,  variable  winds,  generally  southwesterly  in  southern  part,  nearly  stationary 
temperature. 

For  the  South  Pacific,  fair  weather,  variable  winds,  generally  sonthwesterly,  sta- 
tionary temperature. 

CBAIG. 


G. 


The 

[  circulation 
of  winds 
into  a  low  ^ 

^barometer.  ' 


(Farmers*  Bnlletiii.  War  De- 
partment, Office  of  the  Chief 
Signal  Officer  Division  of 
Telegrams  and  Reports  for 
the  Benefit  of  Commerce  and 
Agriculture.] 


The 

circulation 

of  winds 

out  of  a  high 

'  .  barometer. 


San  Francisco,  Cal.,  Thursday,  May  28,  1885—9  p.  m. 

Synopsis  for  the  past  24  hours. 

The  barometer  is  slightly  above  the  normal  in  Washington  Territory,  and  slightly 
below  in  Oregon  and  California,  being  lowest  over  Northern  California.  The  tem- 
perature is  slightly  above  the  normal  in  the  South  Pacific,  from  four  to  twenty 
degrees  above  in  the  Middle  Pacitic,  and  three  to  fifteen  de^^rees  above  in  the  North 
Pacific.  The  winds  have  been  variable  ;  generally  westerly  in  the  South  Pacific  and 
southern  part  of  the  Middle  Pacific,  and  northerly  iu  the  northern  part  of  the  Middle 
Pacific  and  southern  part  of  the  North  Pacific.  Fair  weather  has  continued  in  all  the 
Pacitic  districts,  excepting  light  rain  in  the  northwestern  corner  of  Washington  Ter- 
ritory. 

Indications. 

For  the  North  Pacific,  slightly  warmer,  generally  fair  weather,  variable  winds,  gen- 
erally northwesterly. 

*  Pacific  time. 
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For  the  Middle  Pacific,  fair  weather,  yariable  winds,  generally  southwesterly  over 
the  soDthem  part,  nearly  stationary  temi>erature. 

For  the  Soath  Pacific,  fair  weather,  variable,  followed  l|y  westerly  winds,  nearly  sta- 
tionary temperature. 

For  the  Middle  Pacific  coast  region,  during  the  month  of  May,  winds  blowing  from 
the  southeast  to  southwest  are  round  to  be  the  winds  most  likely  to  be  followed  by 
run.  Winds  blowing  from  the  north  to  east  are  found  to  be  the  winds  least  likely  to 
be  followed  by  lain. 

General  Jaws  aooompanifing  weaiher  changes  in  the  United  Statee. — Weather  changes 
aifoctiDg  the  locality  in  which  this  bulletin  is  posted  generally  appear  tint  to  the 
westward.  An  area  of  low  barometer  (storm-center)  generally  moves  slightly  to  the 
north  of  east ;  an  area  of  high  barometer  generally  moves  slightly  to  the  south  of  east. 
In  advance  of  the  low  barometer  are  generally  found  rain- winds  and  increasing  cloudi- 
ness, with  rain  or  snow ;  in  rear  of  a  low  barometer  are  generally  found  colder,  dry 
winds  and  clearing  weather. 

Meteorological  etimmary  for  the  month  of  May, 

Mean  barometer,  corrected  for  temperature  and  instrumental  error,  only 29.944 

Mean  barometer,  reduced  to  sea-level 30.014 

Mean  monthly  range  of  barometer 0.380 

Mean  temperature 5&^.2 

Highest  temperature  (in  1883) 860.O 

Lowest  temperature  (in  1876,  79, '80,  and '82) 45O.0 

Mean  monthly  ran^e  of  temperature 30^.8 

ATsraee  precipitation inch..      0.68 

Pievafling  wind West. 

Pabliahed  by  co-operation  of  the  War  and  Post-Offlce  Departments. 

W.  B.  HAZEN, 

VMrf  Signal  Officer. 


H. 

U8T  OF  PAPEBS,  ETO.,  RBCBIYING  THE  SYNOPSES  AND  INDICATIONS. 

ll».ii.— 1  for  file  ;  1  for  office  Chief  Signal  Officer;  1  for  Associated  Press  (Pacific 
Coast,  M.  A.  Hiohardson,  agent) :  1  for  The  Evening  Bulletin ;  1  for  The  Evening  Post ; 
1  for  The  Daily  Beport ;  1  for  Die  Abend  Post ;  1  for  Western  Union  Telegraph  Office 
(posted  in  offioe). 

9  p.*.— 1  for  file;  1  for  office  Chief  Signal  Officer ;  1  for  Associated  Press ;  1  for 
The  Chronicle ;  1  for  The  Call :  1  for  The  Alta ;  1  for  The  Examiner ;  1  for  Le  Cour- 
lier  de  San  Franoisoo ;  1  for  Der  Demokrat ;  1  for  Western  Union  Telegraph  Office 
(poctod  in  office) ;  1  for  The  Commeroial  News;  1  for  the  Observer  Signal  Corps,  San 
ranflfaoow 


J. 

Signal  Office,  Wab  DspAimfENT, 

Waehington  City,  March  19,  1885. 

8nt :  I  am  directed  by  the  Actins  Chief  Signal  Officer  to  inform  you  that  a  station 
of  the  second  order  has  been  ordered  established  at  Mumtrekhlagamut,  Alaska,  of 
which  Rev.  William  H.  Weinland  will  have  charge. 

Mr.  Weinland.  who  expects  to  be  in  San  Francisco  about  the  1st  of  ApriJ,  has  been 
requested  to  call  upon  ^ou  for  instruction  in  the  manner  of  reading  our  instruments 
and  recording  obeervations,  and  I  have  the  honor  to  reauest  that  you  will  satisfy 
yoomlf  that  be  has  been  suifioiently  instructed  and  has  a  tnorough  understanding  of 
ill  tlie  datiM  of  an  obeerver,  before  he  leaves  for  his  station. 
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Mr.  Weioland  has  also  been  lequested  to  oompare  his  barometers  with  yours,  to 
insure  this  office  that  they  have  not  been  injnied  in  their  transit  to  San  Francisoo. 
Very  reepectfolly,  yo^r  obedient  servant, 

F.  M.  M.  BEALL, 
Second  LimtmuMit  Signal  Corp*. 
Lient.  Bobbrt  Craig, 

AoHng  Signal  Qffioer  and  Attietaniy 

Mercka/nU^  Exchange,  San  Franoieoo,  CaL 


Signal  Office,  War  Dbpastmsnt, 

WaehingUm  City,  May  18,  1885. 
Sir:  The  Chief  Signal  Officer  directs  that  yon  carefully  instmct  one  of  the  enlisted 
men  on  duty  at  your  station  in  the  **  indications  "  work,  so  that  at  any  time  when  it 
may  become  necessary  for  you  to  leave  the  station  on  inspection  trip,  or  for  other  rea- 
sons, the  "  indications  "  will  be  made  by  this  man  daring  yonr  temporary  absence. 
Very  respectfnlly,  yoar  obedient  servant, 

B.  m.  pubssell, 

Second  Lienienanl,  Signal  Corpe,  U.  S.  Army. 

First  Lient.  Bobert  Craig, 

AcVimg  Signal  Officer  and  Aeeieiant, 

San  FrandMo,  Col, 
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APPENDIX    4. 


BEPOBT  OF  THE  STATIONS  DIVISION, 

Signal  Office,  War  Drpartmsnt^ 

WMhington  City,  June  30,  1885. 

8is:  I  have  the  honor  to  report,  in  outline,  the  natnre  of  the  work  performed  by 
the  Stations  Division  during  the  year  ending  this  day. 

The  duties  of  this  division  are  as  varied  and  extensive  as  they  are  important,  and 
their  increase  has  been  commensurate  with  the  rapid  strides  taken  by  the  service  in 
meeting  the  wants  of  the  people  for  a  wider  dissemination  of  the  weather  reports, 
weather  signals,  and  information  to  be  obtained  only  from  the  records  of  this  office. 

This  division  has  general  supervision  of  all  paid  observers  of  the  Signal,  Service ; 
of  ail  special  cautionary  and  cold-wave  display  stations ;  of  the  raUway  weather  bul- 
Ifitins ;  of  the  instruction  of  enlisted  men  of  the  Signal  Corps ;  of  inspectors  of  the  Sig- 
oal  Service,  and  of  the  receipt,  record,  and  publication  of  reports  Irom  the  above 
sources. 

All  correspondence  with  the  enlisted  men  and  civilians  on  duty  at  stations  in  rela- 
tion to  matters  connected  with  their  official  duties  as  observers  or  display  men  is  un- 
der the  supervision  of  this  division. 

All  d>rections  to  stations  relative  to  changes  of  instruments  or  elevation  of  instru- 
ments, changes  in  instrumental  corrections  or  reduction  constants,  otherwise  than 
by  ffeneral  orders,  are  issued  by  this  division. 

ill  meteorological  records  from  paid  observers  are  here  filed,  and  in  case  of  destruc- 
tion of  the  meteorological  records  of  any  station,  by  fire  or  otherwise,  duplicate  copies 
of  those  on  file  at  this  office  are  made  and  sent  to  the  station  in  question. 

The  original  records  of  observations,  the  monthly  meteorological  summaries,  and 
other  meteorological  forms  received  from  observers  at  stations,  from  displaymen, 
special  river  and  special  cotton-region  observers,  are  here  carefully  examined  for 
enora  and  irregularities,  the  necessary  corrections  applied,  and  after  final  action  are 
filed  in  the  division. 

Id  all  matters  relating  to  the  meteorological  work  of  the  various  stations,  their  es- 
tablishment, removal,  or  discontinuance,  special  instructions  are  issued  and  the 
necessary  action  taken. 

The  regular  stations  of  the  service  displaying  cautionary  signals  and  the  special 
display  stations  have  continued  in  successful  operation. 

Signals  on  Lake  Superior  were  discontinued  on  December  1,  and  on  Lakes  Michi- 
gan, Huron,  Saint  Clair,  Erie,  and  Ontario  on  December  15,  1884. 

The  very  limited  balance  of  the  appropriation  available  for  the  purpose,  made  it 
necessary  to  delay  the  opening  of  the  special  stations  on  the  lakes  until  April  15, 
18%;  but,  owing  to  the  backwardness  of  the  spring,  the  date  named  proved  to  be 
early  enough  for  lake  interests. 

The  number  of  stations  remains  about  as  last  year,  the  appropriation  being  too 
small  to  display  signals  at  any  of  the  many  additional  points  asked  for  by  parties 
prominently  interested  in  lake  navigation. 

Daring  the  year  all  of  the  special  display  station^  have  been  inspected,  and  the  re- 
ports of  the  inspectors  were  very  generally  satisfactory. 

Request*  from  shipping-men  for  the  resumption  of  night  services  of  operators  have 
been  general,  but  there  being  no  money  for  the  purpose,  the  service  could  not  take 
iarorable  action  in  the  matter.  At  present  night  signals  for  special  display  stations 
tie  filed  in  the  telegraph  office  by  the  observers  in  charge  of  the  centers,  for  trans- 
missiou  to  the  displaymen  the  following  morning. 

The  river  and  flood  service  has  continued  in  active  operation.  It  has  been  a  source 
of  great  benefit  to  river  interests  generally,  and  the  results  of  the  large  increase  in 
the  number  of  observations  trfken  and  reports  made  have  been  very  gratifying. 

Centers  have  been  established,  at  which  the  river  reports  from  special  stations  have 
been  gathered  in  times  of  danger  from  flood,  and  rapidly  disseminated  through  the 
aectioni  of  adjacent  country  liable  to  overflow,  thus  being  the  means  of  saving  much 
valuable  property  and  perhaps  a  number  of  lives. 

My  report  on  this  subject  explains  the  whole  system  of  riyer  and  flood  reports,  and 
isdioat^  how  it  has  been  extended  and  simplified  during  the  year. 
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During  the  coming  year  it  is  expected  that  liver  gangee  will  be  located,  observen 
appoint^,  and  observations  commenced  at  many  important  points  which  the  insnfli- 
cient  appropriations  have  heretofore  prevented  being  done. 

In  the  cotton- region  system  of  reports,  bnt  few  changes  from  last  year  have  been 
made.  Much  pressure  has  been  brought  to  bear  on  this  office  to  open  new  stations  at 
important  points  in  the  cotton-belt,  but,  as  will  be  seen  from  my  report  on  this  sab- 
Ject,  the  meagemess  of  the  appropriation  for  this  branch  of  the  service  would  not 
permit  of  any  exnenditures  in  this  direction.  On  the  contrary,  observations  were 
not  begun  until  May  1  this  year,  in  order  that  the  monev  might  be  husbanded  to 
operate  this  important  service  up  to  the  end  of  the  fiscal  year,  to  avoid  discontinuing 
any  of  the  stations. 

With  a  liberal  sum  from  Congress  for  this  work,  the  reports  and  their  resulting  ad- 
vantages to  all  cotton  interests  could  be  extended  indefinitely. 

The  cold- wave  signal  is  a  recent  feature  of  this  service;  out  one  which  at  onee 
made  its  way  into  public  favor. 

The  first  few  warnings  of  approaching  cold  waves  were  received  by  the  business 
community  with  such  marked  approval  that  this  signal  has  become  very  popular, 
and  all  agricultural,  commercial,  and  industrial  interests  are  anxious  to  obtain  the 
information  of  approaching  cold  weather. 

My  report  on  this  signal  shows  what  advancement  has  been  made,  and  how  the 
wants  of  the  people  for  these  reports  have  been  met  by  the  Signal  Service ;  and  also 
thcffratifying  results  of  the  system. 

With  a  limited  appropriation  for  the  purpose,  much  good  could  be  accomplished, 
and  many  important  centers  of*  population  furnished  with  cold- wave  warnings 
which  have  of  necessity  been  left  untouched. 

In  my  report  on  the  railway  weather  bulletin  service  for  the  year,  it  will  be  seen 
that  much  good  has  been  accomplished  in  the  way  of  frimishin^  the  weather  predio- 
.tions  to  the  railroads  of  the  country  for  transmission  to,  and  display  at.  stations  on 
their  roads,  in  the  interests  of  the  traveling  public  and  the  resident  population  at  the 
many  hundreds  of  offices  reached. 

This  railway  service  has  been  considerably  extended  during  the  year,  so  that  fifty- 
one  roads  now  post  the  daily  weather  reports  at  their  various  offices. 

These  reports  are  growing  in  favor,  and  are  found  to'  be  very  valuable  in  making 
shipments,  moving  freight,  &o. 

It  is  exnected  that  during  the  ensuing  year  other  roads  will  adopt  this  sjrstem,  and 
that  finally  every  railroad  in  the  country  will  see  the  advantages  to  be  derived  from 
the  weather  forecasts  furnished  by  this  office. 

Considerable  has  been  done  in  the  way  of  displaying  weather  and  temperature  sig- 
nals from  railroad  trains.  A  number  of  roads  have  obtained  flags  or  symbols,  and  are 
co-operating  with  this  service  in  publishinff  the  weather  reports.  On  some  roads  the 
signals  or  svmbols  are  displayed  m>m  the  baggage-cars,  and  on  others  at  the  stations 
on  the  road.  The  indications  are  telegraph^L  to  the  superintendent,  or  other  official 
charged  with  the  work,  and  under  his  direction  the  proper  symbols  are  displayed. 

It  is  expected  that  ami^oritv  of  the  railroads  of  the  country  will  rapidly  aaopt  this 
svstem,  which  is  so  simple  and  inexpensivei  the  reports  being  sent  from  ttus  office  at 
the  cost  of  the  Signal  Service. 

In  addition  to  the  49  regular  appendices  of  the  Annual  Report  of  the  Chief  Signal 
Officer,  meteorological  data  and  tables  have  been  compiled  m  the  Stations  Division, 
oocupving  time  equal  to  the  labor  of  one  man  for  966  workins  hours.  These  data 
have  been  for  use  in  courts,  for  publication,  for  use  of  merchants'  exchanges  and 
boards  of  trade,  for  the  Mississippi  River  Commission,  for  use  of  railroads,  State 
boards  of  health,  State  weather  services,  and  scientific  purposes  generally. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL, 
8eeand  Lieuiemant,  Signal  G^rps. 

The  Chibf  Signal  Officer  of  thb  Abmt, 

W^uikingUm  OUif. 


Digitized  by  LjOOQ IC 


BEPOST   OF  THE   CHIEF   SIGNAL   OFFICEB. 


67 


V. 

II 

SI 

l| 

III 


I  HI 

a  III 

<  ill 
PI 

PI 


a 

a 


^ 


I 


1! 

nils 


imany 


*J9qiI»90(I 


*j9qai9AO|{ 


•j9q<noo 


ico<QraeocoG4eo9' 


CQC^4CO03nCQCOCCCOnMCOC4CQ 


O)  CO  CO  CO  CO  CO  CO  GO  CO  00 


liglg§§i 


'ZI5o^22S;:lZl3S 


is§lli§il§ 


-a9qiiio)dos 


M  o  o  e»  t*  —  r-  o  «•!  Ti  —  •-  CO  x 

00  —  o  •-;-♦■•••♦  f-^QCOooTf 


§iiiii|is§ 


•^BoSay  I    J 


^5is 


iiHi 


ObuLCtOOOOOOOftOOCOO 

S  84  i>4  c^j  m  S  CO     S  S  ra  eo  eo  CO  CO  CO  CO  e<4  CO  CO  M  ra 


•^inr 


*9anp 


•iC»R 


Tpdv 


■qojvK 


•Xmuqej 


*Xj»i»np 


^2  — eogsooo 
•CQoSSt-oSS 


Or-lOXCCOOr^OCOJ-V  — !->f^ 

^oo^coconoc^i-ttc^S 

oot^aoAeaooooaoooaeoa 


SoSSookooAo 


1 


]o«cca»os:oSex)Aa»eoo     •-•oodSo»SaoSS 
C4c]eMe>j?4     dJci?i?474C4C4SMe4CMC'icMc^c4     e^oioecoM?JcFie4eMeS 

^  <?!  --  CO  ®  I-!  t»  lO  "^  ffl 


|§§gi§ig  iiii 


"I*  -^1  CO  W  O  ©»  —  C5  O 


i»^  M  M  €4  04  C'l  e 


oooooooco 

^  0&  Qb  Cb  O  d  A  O  O  O  ^  Od  O 

c^e4e4ciC4M94e4r)cooecMco 


ISslgiSi 


ooboctAOttSoodcoo 


aoL-ooeoaAooe>oc»oeoe» 


gi||ig§i§§ 


weocoe^Srteoeoeoccros^co 


dcoeeoocoSSeocoM 


|g§iiiil 

1^  S  (Q  94  C<  CO  CO  CO 


oeioocJodooocSo'oo 

oowcocooocoeococoeococoNco 


s 


C0-4OOQC2->« 
00  00  00  00  00  00  00 


coo^coeo  — cog  —  o«o---^ 
aoaoaooDccaoQcaOXQCQoaoxao 


C3i-H«  — iHf-liHOSS 


QOOOOOMi-ltHO'^i-l 


--rf-r--^-o-o-   a-„-„-o-05;-ogj«-_-£-2,---   »---jj5jjj^«5-e.--.--- 


^^1 


Illllllllt 


Digitized  by  CjOOQ IC 


68 


REPORT   OF   THE    CHIEF   SIGNAL    OFFICER. 


0 

.9 

§ 
I 


I 

5< 


•s 


I 

I 


I 


•jwnTOy 


'joqcaoMQ 


uaqoioAOj^ 


mi 


d^     o»  ic  91 9«  Q  kh  CO  m  g 


5  —  '^  T 

-T:r-ioo 


uaqo^oo 


1  ^U^ 


'joqoio^dof; 


o  s  in  o  lO  « 


C9  40  CO  n  C9  n  C9  n 


•4Bn3nY 


Anp 


^raco^ 


A  OS  A  OD  t^  A 

OL  A  A  O  A  A 
C4  M  CI  frj  ft  ?l 


Ills  iuim  imm  m 


li°Slig3s 


0  O  O  A  A  A 


fin 


•9an^ 


GC'  A  A  C>  t«  A 


I?:  SiillSiSS 


04  3  CO  C4  CM  CO  C4  M 


•^«K 


OC  A  AX  t- A 


11  ggiSSBiSS 


SSsilg^S 


•ipdv 


■qMBK 


'Xi«aiq9j 


'/ijvnti9£ 


2 
5 


•§  "^  ®.  * 


)^  n  CQ  n 


OC  T 1  O  C-I  «  C»» 

M  CO  m  04  cj  n 


uuiAto  N^  AiO 


AON 


QL  c!  c  cJ  cS  o 

C»  m  rt  CM  5M  C3 
CI  '^  O  CO  O  A 


DCDQooetn 


§^32=1 


SS  §§3S§i§i§ 


S    ISiSSSSS    SSf.SSS    ^SS    SSSS83SSS 


QC  A  OO  - 


—  M  A  —  CI  — 

t:  «c  r"  t- 1 00 

00  OU  'A  00  00  ou 


QC  00        00X00  00  00X00  00  00 


OOOCOOI^OO 

xouxxxxSox 


f.-rHrH        g'^ft-'*©-'' 


o  o  s* 


Digitized  by  CjOOQ IC 


EEPOET   OP   THE   CHIEF   SIGNAL   OPFICEB. 


69 


s^^s^ssss^  ssssasass  saaas 


s^s^ 


sdtdtAOkA'^ 


c4eMeMe4CM»4 


O  QC  «  -»  »0 
ft  1^  I-  P?  I'. 
SC-OP — 


^^ggss'gs^  sgSgs'ggSg_^aa^  3^^g^s3  s^?;s?:^s§5^  sj^ssisi  sass 


ft^ot^t^      ofS  00  I-* 


s|  M  CM       CM  W 


5?5 


SiiiSiSSS  iiiSsSils  SiSIE  ssii  gggSiliii  iSsSs  i§Si 


^^3'^^^g^ss  s'^^^siiga^^  ^^^^^  n^^'^  ^vi^^^?; 


p-J « i>i      ^'  r^  5?  t^  r- 


T'lnCMSM         CMrHCMCMCM        CMCMS^CM 


«  00  So  SSc  00  So  So  So      So  ac  So  OD  So  00  So  ^30     SoSoooocSo     o8v>Qoao     co  ac  oc  oo  oS  x  cc  Sc  x     coocxoooo      ococSoeo 

<-)M9<3«    e«  •-'CS   fHrH  CM   CM  ^  CM      iH   ^^   CM    «   ri      ,->64        CM  rl  CM  91 


=S      - 
*^   -••'9 

•3||-| 

illll 


B  2  o  h  fl  c 

B  S  cJ  °  <3  B 


--^'55  «  s  i: 

o 

J21 


•,2« 


ir 


if 


SSgfaf 


C 

e  t* 


4:Ml 


§«PH!?fiWC 


"Sir 

ill 


Digitized  by  CjOOQ IC 


70 


EEPOBT   OP   THE   :  'TIEF   SIGNAL   OFFICES. 


I 

V 

a 
o 

I 
4 


s 


s 


73 


I 

I 


I 

I 

6 


'l«nauy 


•29qJB909C£ 


*aoqai9AOf^ 


•jeq(n30 


'joqmo^das 


jli^^Si  II  3§il  SiSiS  ills  §§ 


ig  ISii  iili 


ssi 


g§§§ 


§2 


i§li 


ig 


•e  04  o  CI  t«  e^  c<     ee 


o«C4e4e> 


^SS    Sif^SS'S^ 


^^ 


HUB 


§§ 


■tlfmSny 


•Anr 


•eon^ 


•^«R 


•ipdv 


'qoi«K 


*£jBTuqaj 


si  O)  i«  ITS  eo  e>i  n 
e  <o  ei  in  •T  t«  o 

S  S^  C4  CM  CM  91  04 


11  I3§i  iiisi  iiii  §§ 


mum  i§  liii  giii^  §§i3  gi 


»^  — MO 


looooo-; 

-?!  —  ciao© 

90  O  ObOiO 


M  CM  CM  Is 


**  2  S  2  o  2 

e  cd  1^  irS  -^  t>  oS 

^  74  CM  CM  CM  CM  CM 


—  —CM  OB 
CM  ?4  CM  CM 


o  a  occb^ 


§§ 


toe 
irfirf 

CM  CM 


r-iCMCMO 


Silis 


53o22 t 2 

•«CMO^b>^0» 
^CMNMCMC^CM 


eot-iooB 
r>:ooi?ad 

CM  CM  CM  CM 


COt-t^OCM 


eot-oo 


§1 


'XlBDUBp 


I 


CO 


*>  OB  CM  <ri  •-•  o  CO 

"gWOCMt^wS 

•>^  Ci  CM  CM  M  CM  CM 


?3 


C4  noo  o 


S^.°52§ 


ii 


t;^  l^  O  ro  t;;  « 

GO  X  00  00  00  OD 


«  «  o  o  ^^  - 


►    ^ 


00  00  00  So 


'b'S'S  » 


SoO  00  oooo 
^t^i-Ti-i'irf' 


000  00  X       00  w 


3    ^^ 


cc«-3<S;^>^ 


1 


.^32^«:5S 


5^^ 


i^:«s 


:r?^ 


,5     JS 


if,^ 


g2fl.S 


Digitized  by  LjOOQ IC 


REPORT   OF  THE   CHIEF   SIGNAL   OFFICER. 


71 


Manm^  ctm9Umt$f9r  ike  redMcHon  to  aea-level  ofharomMrU)  ohiervaHons  made  at  Signal 

Service  eiaUane, 

[Tba  cobmni  beaded  **  Altitade  "  oontalns  tbe  eleTatton  abore  seft-lerel  of  the  barometers  at  the  aer- 
oral  atatkma  aa  adoDted  by  this  offlee.    Tbe  letter  B  denotea  that  tbe  alUtode  baa  been  obtained 
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AOO 
AOO 
A  71 
A66 
A47 
A04 
AOO 
AOO 
AOl 
A  12 
1.38 
A  78 
A  03 
A  04 
A65 
A  02 
AOl 
1.02 
A77 
A  88 
A88 

A  68 
AO2I 
A26 
A02 
A  71 
A63 
A72 
A  74 
A  07 
2.70 
A  74 
A  78 
A  67 
A  48 
A04 
A67 
A  70 
AOl 
A  25 
1.48 
AOO 
A08 
A04 
A67 
A  02 
AOl 
1.04 
A70 
AOO 
ASO 

AOO 

A02 
A6S 

Dee  Moines,  Iowa 

0.06  0.03'  0.80 

AOB 

DetnlL  M)cb     

0.75 
2.78 
0.75 
0.77 
0.07 
2.83 
8.80 
0.77 
0.71 
a  40 
0.04 
0.70 
4.83 
0.01 
4.32 
1.48 
0.84 
0.03 
O.OT 
0.60 
0.02 

a  01 

LOO 
0.82 
0.04 
0.80 

0.73   0.70 
2.64  2.55 
0. 73  0. 70 
0.75  0.78 
0.07   0.07 
2.78  2.70 
3.74  3.64 
0.75  0.72 
0.60  0.66 

A  70 

nMlMlStV     ITAtltt           

A80 

dSSSiv^.::::::::: 

A7T 

D^lath  Minn             

ASO 

Itestport  Me       

AOT 

XiUott.  Fort.  Tex 

A03  AOO 

M  Psflo.  Tex 

A85  A86 

Srie,Pa           

A76  ATT 

EiesnalNV  Kloh 

A70  AT8 

FMSmitk  Ark 

0.48 
0  04 
0.60 
A  73 
0.01 
4.21 
1.45 

0.47 

ao4 

0.66 
A  61 
0.01 
A 12 
1.35 

A 40,  AOO 

GslTestM  Tex 

A04,  A04 

Grand  Haven,  Miob 

Otaat,Fort,  Aria 

A  70  A  71 
A84  A88 

Hsttena,  N  C     

A01>  AOl 

Heleas  Mont            

A88,  A8S 

Han».'Dak 

^•fi  *-5t 

0.82  0.70 
0. 03  0. 03 
0.04   0.04 
0.67  0.65 

A84  A85 

ladisBoIa.  Tex      

A03  AOt 

JaeksooTaie,  Flu 

A05  A06 

XMknk.IowA        

AOO  ATI 

S^w^JTFbk :::ir.. 

0.02 
0.01 
1.04 
0.80 
0.01 
0.85 

0.02 
0.01 
L02 
0.76 
0.88 
0.84 

A02  AOS 

fWyHawk,  N.6 

Xaosrllle,  Tenn   

AOl   AOl 
1.07  1.00 

laCnisio,' Wis 

A82  A85 

I«aTmworth.Kai» 

I^rirton.  Idaho 

AO4;  A06 
A87I  A88 
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Monthly  constants  for  the  reduction  to  seorUvel  of  barometric  observations,  ^o. — Contiuued. 


StetUm. 


1 


Beduction  constant  for  each  mi  nth. 


p 


I 


Little  Bock,  Ark 

Lob  Anfi;elea,  Cal 

Louisville,  Ky 

Lynchburg.  Va 

Mackinaw  Citv,  Kich 

Macon,  Fort,  N.  C 

Maginnis,  Fort,  Mont 

Marquette.  Mich 

Memphie,  Xenn 

Milwaukee,  Wis 

Mobile,  Ala 

Montsomerv,  Ala 

Moorhead,  Minn 

Mount  Washington,  N.  H 

Myer,  Fort,  Va... 

Nashville,  Tenn 

New  Haven,  Conn 

New  London,  Conn ■ 

New  Orleans,  La — 

New  York  City 

Norfolk,  Va 

North  Platte,  Nebr 

Olympia,  Wash 

Omaha,  Nebr — '. 

Oswego,  N.  Y 

Palestine,  Tex 

Ponsacola,  Fla 

Philadelphia,  Pa 

Pike's  Peak.  Colo 

Pittsburg.Pa 

Poplar  Kiver,  Mont 

Port  Huron,  Mich 

Portland,  Me 

Portland,  Oreg 

Prescott^  Ailz 

Pruvinceto  vn.  Mass 

Bed  Bluff.  Cal 

Bio  Grande  City,  Tox 

Bochester,  N.  Y 

Boseburg,  Orog 

Sacramento,  Cal 

Saint  Louis,  Mo 

SalntMichael's,  Fort, 

Alaska 

Saint  Paul,  Minn 

Saint  Vincent,  Minn 

Salt  Lake  City,  Utah 

San  Diego,  Cal 

Sandusky,  Ohio 

Sandy  Hook,  N.  J 

Sanford,  Fla  

San  FranciHCo,  Cal 

Savannah,  Ga 

Shaw,  Fort,  Mont 

Shreveport.  La 

Sill,  B^ort,  Iud.T 

Sitka,  Alaska 

Smith vilK  N.  C 

Spokaue  B'alls,  Wash 

Springfield.  Ill 

Stockton,  Fort,  Tox 

Tatoosh  Island,  Wash 

Thomas,  Camp,  Ariz 

Toledo,  Ohio 

Unalashk  a,  Alaska 

Vicksburg,  MLss 

Waahiogtou  City 

West  Las  Animus,  Colo  . . 

•Wilmington,  N.  C 

WinnemuGca,  Nev 

Yankton,  Dak 

Yuma,  Ariz 


871 
530 
6S2 
005 

II 

4340  B 

673 

321 

607 

35 
210 
023 
6279 
207 
549 
107 

47 

52 
164 

30 
2841 

36 

1113 

334 

533 

30 

117 

14134 

766 

2030  B 

63:) 

45 

67 
53«0 

26 
332 
230  B 
621 
523 

64 
571 

30 

801 

804' 

4348 

67, 

639 

28 

36  B 

00 

87 

3550  B 

227 

1200  B 

63 

34 

19061 

644 

3010  Bl 

86 

2710  B 

651 

13 

244 

106 

3899 

52 

4358 

1228 

141 


0. 

0.40 

0.50 

0.72 

0.70 

0.01 

4.77 


0.83 
0.40 
0.59 
0.72 
a  70 
0.01 
4.75 


0.83  0. 
0.40,  0.40 
0.59,  0.57 


0.78  0.78 


0.36 
0.80 
0.04 
0.24 
Lll 
6.63 
0.30 
0.61 
0.12 
0.05 
0.06 
0.19 
0.03 
3.12 


0.35 
0.80 
0.04 
0.24 
1.10 
6.62 
0.30 
0.61 
0.12 
0.05 
0.06 
0.10 
0.03 
3.10 


0.72 
0.70 
0.01 
460 
0.77 
0.35 


0.04!  0.04 
1.27!  1.27 
0.38;  0.38 
0.581  0.58 
0.03  0.U3 
0. 13;  0. 13 
12.70  12.72 
0.  H5l  0.  86 
2.35  2.35 
0.73  0.73 
0.05!  0.05 
0.07 1  0.07 
5.43  5.41 
0.0.)  0.U3 
0.37  0.3' 
0.25  0.25 
0.71  0.71 
0.58,  0.5S 
0.07J  0.07 
0.65   0.65 

0.04  0.04 
0.94  0.03 
0.98  0.97 
4. 57l  4.  50 
0.  07;  0. 07 
0.72'  0.72 
0.03!  0.03 
0.04  0.U4 
0.07|  0.07 
0. 101  0. 09 
3. 86'  3. 85 
0.25  0.25 
L33  1.31 
0.07  0.07i 
0.04  0.04' 
2. 14  2. 13 
0.73  0.73 
3.14  3.13 
0.10  0.10 
2.8:J  2.83 
0.74  0.74 
0.02  0.02 
0.27  0.27! 
0.12  0.12| 
4.13  4.12 
0.06  0.06 
4.55  4.54' 
1.42  1.42, 
0. 15   0. 15 


0.71 
0.68 
0.01 
4.50 
0.75 
0.34 
0. 79!  0. 77 
0.04  0.04 
0.24  0.23 
L08  1.03 
6.  52  0. 41 
0.  30j  0,  29 
0. 60"  0.  58 
0. 12,  0. 12 
0.051  0.05 
0.06:  0.00 
0.18  0.18 
0.03  0.03 
3.  06  2.  96 
0.04    0.01 


1. 2,'i 
0.37 
0.57 
0.03 


1.21 
0.37 
0.56 
0.03 


0.13  0.13 

12. 50  12.  28 

0.85  0.83 

2.30:  2.20 

0.72  0.70 

0.05  0.05 

0.07  0.07 

5.30'  5.27 

0.03  0.03 

0.37  0.30 

0.24  0.24 

0.70  0.09 

0.57  0.57 

0.07  0.0' 

0.64  0.62 


81  0. 

40  0. 

55  0. 

68  0. 

65  0. 

Oil  0. 
4i;4. 

72'  0. 

:{3'  0. 

74  0. 

04  0. 

23  0. 

98  a 

18  6. 


311  0. 
39'  0. 


1.28 


0. 
0. 
0. 
0. 
0. 
0. 
0.  03 1  0. 


0.04 
0.91 
0.04 
4.52 
0.07 
0.72, 
0.03 
0.04 
0.07 
0.09 
3.80 
0.  25, 
1. 29! 
0.07 
0.04, 
2.13 
0.72 

3.  08: 

0.10 
2.78 
0. 73 
0.  02! 
0.26 
0-12 
4.07 
0.06 
4.51 
1.39 
0.15! 


87'  2. 

04'  0. 

16  1. 

36  0. 

55  0. 
03  0. 
12  0. 

06  n. 

80,  0. 

12  2. 

68  0. 

05  0. 

07  0. 
14  5. 
03  0. 
35  0. 
24  0. 
66  0. 

56  0. 
07  0. 
60  0. 


05;  0. 

05  0. 

17'  0. 

03  0. 


07 1  0. 
0. 


31  0.31 
.39  0.39 
5.=!   0.55 

07  0.68 
M  0.65 

01  0.01 
31  4.40 
71  0.72 
33  0.34 
73    0.74 

04  0.04 

23  0.23 
97,  0.99 
08,  6, 15, 
28,  0. 28| 
56:  0.57 
11'  0.  Ill 

05  0.05 
05  0.05 
17  0. 17i 
0.T  0.03 
SO  '2.h8' 
04  0.04 
14  1.17 
;Hi  0.3.'> 
.'V*  0.55 
03  0.03 
12  0.12 
7911.98 
79   0.79 

08  2.15, 
00  0.67! 
0>!  0.05; 
07   0.07i 

02  5.141 

03  0.03; 
35   0.35 

24  0,24 
65  0.65 
.55  0.56 
07    O07 

59  o.eo 


0.32|  0. 

0.40  0. 

0.i)7l  0. 

0.G9  0. 
0.6: 


0.01 
4.54 
0.74 
0.34 


0.761  0. 
0.04    0. 

0.  23 


L  02 


6.34! 
0.  29, 
0.58, 
0. 12 

a  051  0. 

0.05.  0. 

0.18  0. 

0.03  0. 

2.96  3. 

0.04  0. 

1.20  1. 

0.36  0. 

0.56  0. 

0.03  0. 

0.13  0. 
12.2812. 

0.82  0. 

2.22  2. 

0.69  0. 

0.05  0. 

0.07  0. 

.5.20  5. 

0.03  0. 

0.36  0. 

0.24  0. 

0.67  0. 

0.57  0. 

0.07  0. 

0.61  0. 


33  0.33 

40  0.40 

59  a  60 
72  0.73 

69  0.70 
01  0.01 

60  4.63 
77|  0.78 
35  0.36 
79  0.81 

04  0.04 
24  0.24 

06  1.11 

56  6.63 
30  0.30 
00  0.61 

12  0.12 

05  0.05 

06  0.06 
18  0.19 
03!  0.03 
08  3.16 
04  0.04 

24  1.29 
37  0.38 

57  0  58 
03  0.03 

13  a  13 
6612.66 
85  0  86 
29  2-38 
72|  0.73 
0.5:  0.05 

07  0.07 
39  .\42 
n.S  0  03 
37  0.37 

25  0.2o 

70  0.71 

58  0.58 

07  0.07 
64  a65 


0.03 
0.88 
0.91 
4.  371 
0.07 
0.70 
0. 03 
0.  04' 
0.071 
0.00 
3.67 
0.24 
1. 241 
0.07| 
0.04' 
2. 06, 
0.70 
3.03 
0.09' 
2.73; 
0.7ii 
0.02' 
0.  20 
O.I2I 
3. 951 
0.00 
4.41 
1.34 
0.15 


0.03 
0.84, 
0.80 
4.32 
0.07 
0.67! 
0.  03! 
0.04 
0.07 
0.  09, 
3.60I 
0.24! 
1.22 
0.  00 

0.04' 
2.05; 

0.07 
3.01' 
0.09 
2.  07: 
0.08 
0.02 
0. 25, 

o.ir 

,S.  85 
0.05 
4.  34' 
1.28 
0.15 


0.  03i  0.  03 
0.  K4'  0.  83 
0.85,  0.84 
4. 22I  4. 18 
0.07|  0.07 
0.67  0.00 
0.03;  0.03 
0.041  0.04 
0.07,  0.07, 
O.OOJ  0.09 
3.  57,  3.  51 
0.23:  0.23J 
1.20  1.20, 
O.OG!  0.06, 
0.04'  0  03' 
2.04'  1.08 
0.  OT!  {).  GO 
2.92;  2.94 
0.001  0.09 
2.(i3|  2.59 
0.68  0.(57, 
0.01  0.01 
0.  25,  I'.  24 
0.  ill  0.11 
3.  771  :i.  75 
0.05  0.05 
4.26  4.19 
1.28  1.27 
0.14    0.14 


0.03 

0.03 

0.03 

0.03 

0.04 

U.^i 

0. 85 

0.87 

0.91 

0.!6 

0.  85 

0.87' 

O.UO 

0.93 

0.99 

4.10 

4.25 

4.40 

4.57 

4.54 

0.07, 

0.07 

0.07 

0.07 

0.07 

0.  (ml 

0.67 

0.  09 

(.'.  72 

0.73 

0.03 

0.03 

0.03 

0.03 

0.03 

0.04 

0.04, 

0.04 

0.04 

0.04 

0.  07 

0.07 

0.07 

0.07 

0.07 

0.  o:» 

0.  09 

0.09 

0.00 

0.10 

,3.  53 

3.  6  J 

3.70 

3.82 

3.83 

0.  23 

0. 24! 

0.24 

0.25 

0.26 

1.18 

1. 22' 

1.2c 

1.31 

L33 

0.  06 

0.  00 

0.07 

0.07 

0.07 

0.  04 

0.04 

0.04 

(I.C4 

0.04 

2.  00 

2,04 

2.08 

2.08 

2.13 

o.m 

0.67 

0.  (>9 

0.  72 

0.73 

2.94 

2. 9G 

3.C3 

3.12 

3.14 

0.00 

0.  09 

0  09 

0.10 

0.10 

2.G2 

2.61 

2.71 

2.84 

2.82 

0.67 

0.08 

0.70 

0.73 

0.74 

0.  01 

0.01 

0.02 

0.02 

0.02 

0.2* 

0.  25 

0.20; 

0.27 

0.27 

0.11 

0.11 

0.  12 

0.12 

0.12 

3.74 

3.82 

3. 93 

4.11 

4.15 

0.  05 

0.  (»5 

0.05 

0.06 

ao6 

4.  22 

4.30 

4.43 

4.63 

4.57 

1.27, 

1.29 

1.33 

1.38 

1.43 

0.14 

«.u, 

0.14 

0.15 

0.15 
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APPENDIX   6. 

Mean  of  the  kigh^i  preaeure  (reduced  to  eea-level)  at  stations  of  the  Signal  Service,  United 
States  Armit,  for  each  month  of  the  year.  (  Compiled  from  th«f  commencement  of  observa- 
tions at  each  station,  to  and  including  December^  1884.) 


Stafcioiis. 

1 

1 

^ 

p^ 

i 

t.^ 

1 

1 

1 

1 

1 

i 

1 

t 

1 

7^ 

1 

J_ 

< 

i  • 

1 

1 

NewEn^aDd: 

In. 

In. 

In. 

In, 

In. 

In. 

In. 

/n. 

In. 

In. 

In. 

In. 

£aatport,Me 

PonlaDd  Me 

30.61 

30.66 

80.52 

30.38 

30.41 

30.31 

80.22 

80.29 

80.44 

3a  48 

3a58 

3a  62 

30.66 

30.67 

30.54 

30.89 

30.41 

80.32 

30.23 

80.30 

8a  44 

30.50 

3a  68 

3a  64 

Hoant  WaahiBstOD, 

K.  fl           

30.40   30.36 
30.67j  30.68 

30.32'  80.32 

80.41 
80.42 

80.48 
80.38 

80.88 
8a  24 

80.44 
80.82 

30.47 
80.43 

3a  46 
3a  53 

80.44 
30.60 

30.41 

BmtoD,  Maes 

30.65 

30.40 

30.66 

Block  Island.  R. I.... 

3a  70  30.79 

30.50 

30.41 

3a  44 

8a  40 

30.24 

80.34 

8a  40 

80.62 

3a  67 

3a  58 

2icw Haven,  Conn... 

30.68 

30.68 

30.55 

80.41 

30.41 

8a  32 

30.25 

8a  81 

30.41 

8a53 

saeo 

3a  66 

Kew  London,  Conn.. 

30.68 

30.68 

80.56 

3a  42 

30.44 

8a  34 

30.26 

3a  38 

30.43 

8a64 

30.61 

8a65 

Middle  AUantic  States: 

Albanv.  N.  Y 

30.71 

30.73 

30.63 

3a42 

80.39 

8a  20 

30.28 

30.80 

3a  42 

30.52 

3a  60 

80.68 

New  York  City 

Pbiladelpbia,  ta 
Atlantic  Citv,  K.  J. 

30.6©  30.70 

80.55 

30.42 

3a  41 

30.32 

3a  25 

30.31 

3a  40 

30.54 

80. 62 

8a  66 

30.70   80.70 

.30.55 

80.42 

3a  41 

3a  32 

3a  26 

30.30 

80.40 

3a  54 

3a  621  3a  65 

30.68 

30  69;  30.63 

80  42 

30.89 

80.30 

3a  23 

80.28 

3a37 

3a  52 

3a  59  30. 61 

Banieicst  City,  N.J. . 

Cape  May,  N.J 

Sandy  Hook, N.  J.... 

30.68 

30.68  30.53 

30.42 

3a89 

8a  80 

3a  22 

80.27 

3a  37 

8a  51 

3a  69 

3a  60 

30.67 

80.66  30.54 

30.89 

30.88 

80.29 

30.24 

30.27 

3a  37 

.30.61 

3a  68 

8a62 

30.69 

30.70  30.53 

8a  42 

3a  41 

3a  81 

3a  23 

80.29 

30.40 

30.52;  30.60 

30.63 

Delaware  Break- 

1 

water,  Del 

30.77 

30.74  30.54 

30.89 

80.39 

80.32 

80.23 

30.83 

80.37 

3a  52  3a  62 

3a  60 

Baltimore,  Md 

30.70 

80.71'  80.66 

80.42 

80.41 

80.32 

3a  26 

30.29 

3a39  30.54;  3a  63 

30.65 

Washington  City 

80.69 

80.70  80.56 

8a  41 

80.41 

30.81 

3a  24 

30.29 

30.88,  30.55,  30.62 

80.66 

Cape  Henry,  Va 

Chinooteague.  Va    .. 
Lyncbbnnc.  Va  .... 
2Mblk,  Va 

30.60 

30.65,  30.52 

3a  40 

80.36  30.2fl 

80.24 

3a  26 

3a  34  30.49|  3a  56 

30.69 

30.76 

80.74   80.50 

80.89 

80.38!  8a  82 

3a  22 

30.82 

80.35  3a5l!  3a  61 

8a  68 

30.66 

30.66  30.64 

30.89 

30.37i  80.29 

80.24 

80.26 

80.87 

3a  53   3a  60 

30.63 

30.66 

80.65  80.56 

30.40 

30.87  8a30 

80.26 

30.26 

8a35 

30.50,  3a  57 

80.61 

South  Atlantic  States : 

i 

Charlotte,  N.  C 

.30.61 

80.61  30.48 

30.84 

30.82  3a  25 

3a  22 

8a26 

80.83 

8a5l'  3a  56 

30.56 

Batteraa,  N.C 

30.69 

30.64   80.46 

30.37 

3a  34   30.26 

3a  23 

3a  24 

8a  80  8a46  30.52 

30.62 

KittyHawk.N.C  .. 
Macon.  Fort.  N.  C  .. 

30.65 

80.68  80.54 

3a  40 

8a  86  3a29 

30.26 

80.26 

30.34  30.48  3a  53 

3a  57 

80.68 

30.62  80.46 

3a  36 

80.31  80.24 

30.24 

30.24 

30.30,  30.42  3a  53 

30.55 

8mitbvillo.N.C 

30.60 

80.58  30.61 

80.39 

80.33  80.27 

80.25 

30.26 

30.30  8a  45  8a  50 

8a  54 

Wihnincton,  N.  C 

36.61 

30.68  80.52 

3a  88 

30.82  30.27 

30.25 

3a  25 

3a  30  30.46  30.61 

3a  66 

Charleston.  S.C 

80.60 

30.52   30.50 

3a  37 

8a30  3a  24 

3a  25 

3a  23 

80.26  30.42  30.48 

30.58 

Augusta.  Qo, 

Savannah.  Ga 

30.62 

30.57  30.52 

3a  87 

3a  31   3a  27 

30.26 

8a  26 

80.81   3a  46  30.54 

3a  58 

30.68  80.51 

80.60 

.30.36  80.29 

80.24 

3a  25 

80.23 

3a  26  3a  40 

3a  48 

80.68 

JaekaonviUe,  i  la  . . . 

30.52,  30.45 

30.44 

30.83;  3a  28 

8a  21 

3a  23 

30.21 

3a  20,  30.83 

3a40 

30.46 

Plmida  Peninsula : 

, 

1 

1 

Cedar  Keys.  Fla 

Key  West.  Fla 

Sanford,  Fla 

30.51    30.44 

80.87 

30.31   30.24 

80.19 

30.21 

30.20 

30.21  30.30 

30.88 

8a  41 

30.36  33.30 

30.31 

3a  22  30.14 

30.16 

3a  17   30.13 

30.12  30.17 

30.23 

30.30 

30. 52  80. 31 

30.34 

30.18,  3a  20 

30.12 

3a  18,  30. 17 

30.18  30.24 

8a  26 

30.20 

Isstern  Gulf  States : 

Atlanta.  6a 

30.57  30.51 

30.58  30.49 

80.46 
30.41 

8a36 
30.33 

80.29 

30.23 

30.23;  3a  24 
3a  20;  80.19 

80. 80,  80  44 
8a  2l'  30.34 

30.52 
3a  60 

3a  54 

Pensaeola,  Fla 

Mobile  Ala 

30.26'  30.20 

80.60 

30.58   30.48 
30.61   30.52 

30.44 
30.47 

30.32 
80.83 

30.26;  3a  20 
8a26  80.22 

3a  22  30. 19 
3a  22  30.21 

80.20   3a  36 
30.24   3a  39 

30.46 
30.49 

3a  61 

Montgomciy,  AU  ... 
Vicksbore,  Miss  .... 

3a  53 

30.68!  30.66 

30.47 

8a  34 

80.26 

80.20 

3a  22 

3a  20 

30.26 

8a  43 

3a  66,  30.60 

Kewarleans,La  .... 

80.67 

30.48 

30.42 

8a  29 

3a  22 

30.17 

30.19 

30.16 

3a  18 

30.35 

3a  47  30.61 

'Western  Gulf  States : 

1 

Shreveport,  La 

Fort  Smith,  Ark 

30.65 

30.54 

80.46 

30.32 

30.23 

30.18 

30.10 

80.17 

80.24 

30  40 

30.64  80.60 

30.75 

30.63 

30.54 

3a  30 

8a22 

3a  18 

3a  21 

30.21 

80.25 

30.41 

3a  6o;  3a  71 

Little  Bock,  Ark  .... 

30.68 

30.61 

30.49 

3a  34 

30.27 

30.19 

3a20 

30.19 

80.27 

3a  42 

80.65  30.60 

Galreston,  Tex 

80.59 

30.60 

30.40 

30.30 

30.20 

30.15 

30.17 

3a  15 

30.19 

3a  36:  3a  50, 30. 62 

Indianola,  Tex 

30.69 

30.52 

30.42 

3a  33 

30. 20:  3a  1;' 

30.17 

30.15 

3a  20 

30.38   30.56   30.57 

Palesiine.  Tex 

BioGraiidoVallev: 
Bn»WB8TiUo.  Tex  . . . 

30.72 

30.65 

30.61 

30.83 

30.24  30.18 

3a  21 

80.18 

3a  26 

3a  34  30.62j  30.65 

30.60 

80.42 

30.32 

30.27 

80.15  30.08 

30.09 

30.06 

30.11 

8a  25  30.46  30.54 

RioGTandeCity.Tex. 

30.60 

30.49 

30.40 

80.80 

30.13   3a  10 

30.09 

30.09 

30.17 

3a  35  3a  56  3a  58 

Okb  Valley  and  Tennea- 

1 
1 

1 

sse: 
Chattanooni,  Tenn  •• 
Knoxville,  xeDii 

30.62 

80.57 

80.48 

3a  38 

3a  30   3a  26 

30.24 

30.24 

3a  30 

3a  46  30.60  3a  58 

30.65 

30.58 

30.50 

30. 35  30. 30  3a  24 

30.24 

3a  25 

30.30 

30.47,  3a  55  3a  58 

lUiDpbia.Tenu 

NuhvUle,T6nn 

LinisTiUe.Ky 

UdSaoapoUaTlnd... 

30.72 

30.69 

80.60 

30.82  80.25,  30.10 

30.20 

30.19 

30.28 

30. 441  3a  57   3a  62 

80.68 

80.68 

30.50 

8a32  80.28  80.21 

30.20 

30.21 

3a  27 

30.44  30.67  3a  60 

80.66 

30.61 

30.48 

80.29  aa28|  30.20 

80.20 

8a  20 

aa80 

80.44  3a  651  30.59 

30,64 

30.62 

30.48 

30.80 

80.31 

30.20 

80.20 

30.21 

30.32 

30.45 

1  30.56 

30.68 
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Mean  of  the  highest  preseure  {reduced  to  eea-lerel)  at  eiaUone  of  the  Signal  Service, 

4'c, — Continued. 


Statloiia. 

1 

1 

^ 

^ 

>k 

1 

ij 

t 

i 

1 

1 

1 

•? 

1 

^ 

0. 

< 

^ 

I 

5 

1 

1 

& 

1 

Ohio  Valley  and  Ternies- 

• 

ocssee^CoD  tinned. 

In. 

Tn. 

In. 

In. 

In, 

In. 

In. 

In. 

In. 

1fe47 

In. 

In. 

Cincinnati.  Ohio 

ao.68 

3a  64 

80.60 

30.84 

30.88 

80.22 

80.21 

8a  22 

8a83 

80  58 

SQL  61 

Colambns,  Ohio 

30.66 

80.62 

30.48 

30.36 

30.84 

80.26 

saio 

80.22 

3a87 

saso 

30.61 

8a62 

Pittsburg,  Pa 

80.64 

30.64 

30.51 

30.36 

so:  34 

30.26 

30.21 

3a24 

30.36 

3a  48 

30.57 

30.58 

Lower  Lakeft: 

Buffalo,  N.Y 

30.64 

30.67 

80.61 

.30.39 

80.85 

80.26 

3a20 

3a  26 

30.38 

80.48 

30.86 

80.61 

08wego,N.T 

30.68 

30.70 

30.54 

80.89 

80.88 

80.20 

8a  22 

80.20 

3a41 

80.51 

30.50 

30.66 

Rocheeter.N.Y 

30.67 

30.  €9 

30.53 

30.40 

8a86 

8a  26 

80.21 

30.26 

saso 

saso 

30.50 

80.62 

Erie,  Pa 

30.63 

30.65 

80.49 

30.40 

80.85 

8a  26 

3a  10 

80.25 

30.36 

sa45 

80.55 

sas? 

Cleveland,  Ohio 

30.62 

30.65 

80.51 

30.89 

30.86 

8a  27 

8a  21 

80.25 

3a  36 

sa46 

80.56 

aaso 

Saodnsky,  Ohio 

Toledo,  Ohio 

30.64 

80.63 

30.60 

30.36 

80.88 

8a27 

30.20 

3a23 

30.88 

30.48 

30.50 

aaoo 

30.61 

30.62 

30.50 

30.37 

80.36 

80.24 

8a  20 

8a23 

80.35 

30.46 

sase 

aaso 

Detroit,Mich 

80.63 

80.64 

80.51 

30.89 

30.88 

80.26 

3a2i 

8a25 

30.86 

30.40 

30.67 

30.66 

Upper  Lakes: 

Alpena,  Mich 

30.  te 

80.66 

80.54 

80.45 

30.40 

80.26 

3a  22 

30.27 

3a  40 

80.47 

80.57 

sass 

Escanaba,  Mich 

80.63   80.65 

30.56 

80.43!  80.41 

8a  27 

30.23 

3a25 

3a  41 

30.46 
3a46 
3a56 

80.60 

8a67 

Grand  Haven.  Mich . . 

30.69 

30.62 

80.61 

30.37,  80.87 

8a  25 

3a2i 

8a25 

sas? 

8a  54 

80.57 

Mackinaw  City,  Mich 
Marquette,  Mich  .... 
Port  Uuroa,  Mich  ... 

80.68 

30.66 

30.52 

30.46  30.30 

8a  42 

3a  18 

30.86 

30.53 

30.64 

80.83 

30.61 

30.68 

30.55 

80.44  80.88 

30.27 

30.24 

8a  26 

30.41 

3a  471  Sa57 

SO.  63 

30.62 

30.66 

30.48 

30.80'  30.30 

80.24 

8a  21 

Sa24 

30.37 

30.46 

30.55 

30.56 

Chicago,  III 

30.02 

30.03 

30.  52 

80.84'  80.86 

3a28 

8a2i 

30.28 

sass 

3a  47 

8a  56 

30.50 

MUwaukee,TVi» 

30.64    30.65 

30.54 

30.88!  80.39 

30.26 

80.24 

8a26 

sass 

3a40 

30.50 

30.61 

Dnluth,  Minn 

80.69  30.75 

30.61 

30.44  30.86 

8a24 

8a22 

3a  24 

sass 

30.50 

80.67 

30.68 

Upper  Mississippi  Valley: 

Saint  Paul, Minn  .... 

30.67   30.70 

30.56 

30.86  80.81 

3a  16 

30.18 

30.21 

30.35 

3a46 

30.63 

30. 6S 

La  Crosse,  Wis 

30.68|  30.71 

:.0. 56 

30.36,  30.86 

80.20 

3a23 

80.24 

8a37 

saso 

30.63 

80.64 

Davenport,  Iowa 

30.70   30.09 

30.53 

30.33   80.85 

30.21 

3a  28 

30.26 

30.87 

3a49 

3a62 

3a84 

Des MoincH, Iowa  ... 

30.751  30.65 

30.58 

30.39  30.34 

30.20 

sa  i3 

80.28 

3a88 

3a52 

30.64 

saro 

Dubuque,  Iowa 

Keokuk,  Iowa 

80. 6H   30.  08 

3U.52 

30.  36,  30. 34|  30. 10 

3a23 

3a25 

8a37 

saso 

30.62 

3a84 

30.09,  30.64 

30.51 

30. 20:  30. 80;  30. 16 

sais 

3a  20 

3a  32 

30.46 

30.50 

30.64 

Cairo.Ill 

30.70   30.64 

30.53 

30.83;  30.29!  30.22 

30.22 

30.23 

3a  81 

3a47 

30.60 

30.66 

Springdeld,  Dl 

Saint  Louis.  Mo 

Missouri  Valley: 

Leavenwoith.  Kans. . 

30. 7i;  30.66 

30.61 

30.33   30.34 

3a  23 

3a24 

30.26 

80.85 

8a40 

80.65 

30.68 

30.74,  30.65 

30.53 

30.32  30.30 

30.20 

80.22 

3a23 

30.33 

30.40 

3a  61 

80.66 

30.76  30.04 

30.56 

30.36  ^.25 

3a  17 

30.10 

8a20 

30.84 

3a  48 

80.64 

8a68 

Omaha,Nebr 

30.73   80.67 

30.56   80.40  do.  26 

3a  16 

3a  20 

3a22 

3a  36 

30.40 

30.66 

30.70 

Bennett,  Fort,  Dak. . 

30.79   30.73 

30.06 

80.55  30.29 

30.12 

8ai7 

8a  22 

sass 

30.46 

saet 

80.84 

IIuroD,Dak 

80.82   80.73 

30.67 

30. 64'  30. 22  30. 15 

3ai8 

3a23 

3a  84 

saso 

30.66 

30.70 

Yankton,  Dak.      .. 

30.82 

30.74 

30.67 

30.49 

30.31   30.20 

3a23 

3a  27 

80.42'  30.56 

80.75 

30.77 

Extreme  Northwest: 

1 

1 

Moorhead^Minn 

30.79 

30.76 

30.62 

80.53 

80.32  30.13 

3a  20 

3a  27 

sass  30.51 

30.66 

80.75 

Saint  Vincent,  Minn . 

30.78 

30.84 

30.64 

30.56 

80.33,  80.16 

30.10 

8a28 

saso  3a48 

saoe 

3a  78 

Bismarck,  Dak.      ... 

30.67 

30.65 

30.57 

30.45 

30. 27   30. 20 

80.17 

30. 26 

3a34;  3a52 

saeo 

3a67 

BufonI, Fort,  Dak.... 

30.80 

80.79 

30.68 

30.65 

80.22  80.10 

30.17 

30.21 

3a35  30.46 

30.70 

80.80 

Northern  Slope: 

Assinaboine,  Fort, 

Mont 

80.69 

30.75 

30.59 

30.56 

30.80   30.17 

80.16 

sais 

3a44   30.47 

3a64 

80.78 

Benton,  Fort,  Mont . . 

30.61 

30.58 

30.51 

3U.48 

30.33  30.26 

3a24  3a  28 

30.51'  3a40 

30.67 

3a66 

Custer.  Fort,  Mont. . . 

30.72 

30.67 

30.53 

30.62 

80.24  30.08 

8a  11   30.20 

8a  SO  3a47 

80.67 

30.88 

Helena,  Mont 

30.60 

30.68 

80.49 

30.40 

30. 28  30. 13 

8ai7  30.10 

30.42  8a47 

30.60 

30.74 

Maginnis,  Fort,  Mont 

30.63 

30.66 

30.54 

80.39 

30.26;  30.12 

3a  00  3ai6 

3a40  80  32 

3a  47 

80.63 

Shaw,  Fort,  Mont.... 

30.63 

30.64 

30.53 

30. 4t 

30.30   30.20 

3a  15  sa  18 

saso  3a 38 

3a61 

30.70 

Dead  wood,  Duk 

30.56:  30.55 

30.54 

80.46 

30. 14|  30. 04 

80.08  3ai5 

30.83  30.42 

saG2 

30. 7S 

Cheyenne,  Wyo 

30.26  30.27 

80.26 

80.22 

80.19'  30.18 

3a  10  80.22 

3aS3  30.83 

80.84 

30.36 

North  Platte,  Nebr.. 

30.49,  30.42 

80.35 

30.23 

30.03   30.02 

20.06  8a04 

3ai8  sass 

30.53 

30.54 

Middle  Slope: 

! 

1 

■ 

Denver.  Colo 

30.36 

80.83 

80.83 

30.80 

30.25  80.20 

8a21  30.26 

sass  8a 36 

3a44 

30.48 

Pike's  Peak,  Colo.... 

30.17 

30.10 

80.22 

30.14 

80.15  30.25 

3a  81  saso 

8a29  3a  31 

30.85 

3a  27 

W.  Las  Animas,  Colo 

80.  .54!  80.62 

30.51 

30.88 

80.17   80.04 

8ao4  saoo 

8a23  sa37 

saso 

8a  67 

Dodge  City,  Kans... 

30.55  80.40 

30.36 

30.22 

80.04  30.02 

20.0ti|  30.03 

30.16  30.33 

80.51 

sass 

Elliott,  Fort,  Tex.... 

30.42 

30.82 

30.26 

80.19 

29.94  80.01 

80.03 

3a  12 

30.24 

8a40 

30.62 

8a  54 

Southern  Slope: 

Sill,  Fort;  Ind.T.... 
Concho.  Fort  Tex  . . . 

30.58 

80.47 

30.43 

30.28 

3a  18   8a  08 

30.08 

30.05 

30.22 

3a37 

30.58 

30.64 

30.50 

30.43 

30.33 

30.21 

saoo  30.01 

30.00 

saoo 

3ai3|  3a30 

saso 

3a  61 

Davis,  Fort,  Tex 

Stockton,  Fort,  Tex . . 

30.49 

80.41 

30.36 

30.18 

3a  10,  3a  00 

30.05 

3a20 

30.24  .W.^7 

3a46 

3a46 

30.47 

30.39 

30.34 

30.26 

3a  14 

3a  08 

30.  C8 

80.13 

30.22  3a  33 

30.48 

80.58 

Southern  Plateau: 

1 

Santa  F6.N.Mex... 

30.14 

30.11 

30.09 

30.08 

29.98 

saoo 

8a05 

saoo 

30.10  sai6 

30.20 

30.18 

El  Paso,  Tex 

30.56 

80.46 

30.31 

30.27 

3a  11 

20.07 

80.03 

3a  05 

30.17)  3aS2 

sass 

3a54 

Apache.  Fort,  Ariz... 

30.48 

80.53 

30.43 

30.83 

3a  21 

30.02 

3ao7 

30.07 

sa  16   30. 27 

3a  40 

3a  60 

Grant,  Fort  Ariz  .... 

30.32 

30.26 

30.20 

30. 12 

3a  04 

saoi 

8ao4 

saos 

SaOS.  80.18 

saso 

3a  84 

PrescottAriz 

30.39 

30.38 

30.  .33 

30.23 

30.16 

saoo 

30.12 

30.11 

saio 

sa27 

30.40 

3a  43 

Thomas,  Camp,  Ariz . 

30.44 

30.41 

30.23 

30.16 

3a  02 

20.04 

20.02 

20.06 

3ao2 

saio 

80.40 

8a  40 

Yuma,  Ariz 

30.43 

80.38 

80.21 

80.15 

3a  04 

2a  04 

20.03 

20.05 

20.00 

sau 

80.81 

8a40 

Middle  Plateau: 

Winnemuoca,  Nev . . . 

30.47 

80.47 

80.40 

30.24 

80.25 

8ai2 

90.11 

80.28 

8a23 

sass 

80.53 

30l86 

Salt  Lake  City,  Utah. 

80.49 

80.47 

30.87 

80.24 

80.10 

80.18 

30.00 

80.  U 

80.28 

80M 

8a  58 

8a  68 
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Mmm  of  ik€  kigketi  preature  {reduced  to  eea-level)  at  etaiions  of  the  Signal  Serviee,  fo, — 

ContiDued. 


'Stetknia. 


Korfhera  PlatettQ 

Lewtefton,  Idilio 

Dayton.  Wash 

Spokane  Falls,  Wash 
HoHh  Paeiilo  Coast : 

Oiyapia.  Waah 

Tatooaii  lalaDd,  Wash 

Portland,  Oreg 

BoaelmTx.  Oreff 

Middle  Paelflo  Coast: 

CaMHeiidoctaio,Cal 

BadBhiKCal 

Sacramento,  Cal 

San  Franeiaoo,  Cal . . . 
SsothPaoillo  Coast: 

Loa  A.ngelea, C:i! 

San  Diego,  Cal 

Akska  Stations : 

SaintMiobael's^Fort. 
Alaska 

Sitka.  Alaaka 

Unalashk%  Alaska  .. 

S's   Island, 

rSea 


In, 

80.061 

80.80 

80.75 

80.71 

aas? 

80.64 
30.60 
8a  60 

8a44 
80.61 
80.40 
80.44 

8a  87 
8a88 


3a  60 
aa48 
8a  00 

8ai8 


In. 

saoi 

30.06 
80.61 
80.61 


I 


lift. 

30.64 

8a  45  30.29 


80.48 
3a  47 


80.64  3a47 

30.65  3a 
30.56  3a47 
80.63J  80.48 

80.601  3a25 
80.47,  8a  37 
3a  46  30.34 
8a  44   80.84 

80.351  80.26 


80.38 


80.71 
8a  74 
8a  71 


8a  27 


8a  88 
80.34 
80.48 


8a64  8a21 


< 

In. 
8a85 


80.29 
3a  30 

30.85 
3a  20 
80.45 
8a40 

80.28 
8a  29 
3a  28 
30.32 

30.21 
30.23 


30.42 
30.48 
30.38 


I 


In, 

30.37 
30.31 
3a  82 
8a  33 

3a  87 
3a  32 
3a  40 
8a  87 

8a  26 
80.19 

saio 

80.20 

3a  14 

80.12 


3a  86 
80.44 
30.41 


8a86  8a88 


In, 

30.24 
80,18 
30.20 
3a  17 

80.27 
3a  19 
3a  34 
80.80 

8a  26 
30.14 
3a  13 
30.17 

8a08 
3a  08 


30.26 
30.27 
80.89 

8a  28 


In. 

8a  14 

30.28 
80.23 
8a  18 

3a27 
8a21 
3a29' 
80.24' 

80.18 
8a  05 
30.06; 

3a  111 

I 

3a  05 
80.07 


8a22 
80.86 
80.40 


In, 

8a  19 

80.22 
80.24 
3a  28 

8a  22 
30.26 
30.27 
3a  21 

3a  15 
30.07 
3a  08 

3a  18 

30.05 
30.05, 


80.20 
8a  23 
80.84 


8a09  8a20 


In, 

3a  84 
8a33 
30.  .^1 
3a  82 

3a  84 
30.25 
8a82 
3a  81 


In. 

80.46 
8a  48 
30.40 
30.41 


80.46  80.51 


80.40 
3a  46 
8a  48 


30.16  3a  29 
30.11  3a  28 
3a  11  3a  25 
3ai8|  80.26 

80.06;  8a  16 
80.06  30.14 


3a  16  3a  40 
30.34J  80.87 
80.36  80.47 

8a40  80.89 


I 


^ 


In 
3a  68 
80.64 
30.66 
3a  64 


8a  43 
80.49 
80.64 

30.81 
3a43 
80.41 
80.87 

8a26 
30.24 


3a  42 
80.88 
80.48 

8a  89 


In, 

80.70 
8a  66 
8a  66 
8a  67 

80.50 
8a  46 
80.68 
8a  64 

8a  86 
8a  46 
8a  45 
30.39 

8a  84 
8a  80 


80.69 
80.44 
80.50 

sati 
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APPENDIX  7. 

Mean  oj  the  lowest  prestture  {reduced  to  eea-level)  at  stations  of  the  Signal  Service,  Uniied 
States  Army,  for  each  month  of  the  year,  (Compiled  from  the  oommenoement  of  observa- 
tions at  each  htatiou,  to  and  including  December,  1844.) 


Stations. 


New  England : 

Eastport,  Mo 

Poilland.Me 

Mt.Wa8hiD>:tOD,  N.  H 

Boston,  Mass 

Block  Island.  B.I  ... 

Now  Uavcn,  Conn  . . . 

New  LondoD,  Conn  . . 
Middle  Atlantic  States : 

Albany,  N.  Y 

New  "S'ork  Citv 

Philadelphia,  Pa 

Atlantic  City,  N.  J. . . 

Barneput  City,  N.  J. . 

Cape  May,  N.  J 

Sandy  Hook, N.J... 

Del.  Breakwater,  Del 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Chmcoteagae.  Va — 

Lynchburg,  Va 

Norfolk,  Va 

South  Atlantic  States : 

(Charlotte.  N.C 

Hattera8,N.C 

Kitty  Hawk, N.C... 

Macon,  Fort^  N.  C 

Smithville,  N.C  .... 

Wilmington,  N.C... 

Charleston,  S.  C . 

Augusta,  Ga 

Savannali,  Ga I 

Jacksonville,  Fla I 

Florida  Peninsula : 

Cedar  Keys.  Fla I 

Key  West,  Fla 

Sauford,  Fla 

Eastern  Gull'  SUtes : 

Atlanta.  Ga - 

Pensacola,  Fla 

Mobile,  Ala 

Montgomery,  Ala. . 

Vicksbuig,  Miss... 

New  Orleans,  La  . . . 
Western  Gulf  StaU's : 

Shreveport,  La 

Fort  Smith,  Ark  . . . 

Little  Kock,  Ark... 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

Rio  Grande  Vallev : 

Browusvilh',  Tox . . . 

Rio  Grande  City,  Tox 
Ohio  Valley  and  Tenues- 
see: 

Chattanooga,  Tcnn. . . 

Knoxvilh',  Toun 

Memphis,  Tenn 

Nashvillt^,  Tenn 

Louisville.  Ky 

Indiauapulis,  Imt.... 

Cincinnati,  Ohio 

(yolunibua,  Ohio 

Pittsburg,  Pa 


§ 


\ 


20.24 
20.30 
29.30 
29.28 

29.84 
29.33 
29.37 


In. 

29.12 
29. 26 
29. 17, 
29.31 
29.34 
29.39 
29.38 

29.38 
29.40 
29.43 
29.40 
29.38 

20. 45 
29.38 
29.30 
29. 47 
29.48 
29.46 
29.35 
29.62 
29.40 

29.54 
29.40 

29. 46 
29.48 
29.58 
29.59 
29.67 
29.65 
29.68;  29.70 
29.72'  29.75 

29.73I  29.83 
29.00  29.91 
29.76  29.73 


In.  '   In.   I 

29.05   29.09| 

29. 19,  29. 13 

29.14  29.13, 

29.17, 

29. 2l| 

29.24 

29.23 

29.28 
29.30 
29.30 


29.  at  29.30 


29. 34 
20.88 
29.32 
29.37 
29.43 
29.45 
29.45 
29.44 
29.50 
29.46 

29.63 
29.54 
29.48 
29.56 
29.62 
29.58 
29.68 
29.66 


29.64 
29.80 

29. 79 
29.74 
29.77 
29.80 

20.73 
20.75 
29.71 

29. 80 
20.78 
20.86 

20.78 
29.70 


20.60 
20.64 
20.60 
29.64 
20.54 
20.  52 
20.54 
29.54 
20.47 


In 

29.12 
29. 24 
^9. 24 
29.20 
29.30 


In. 

20.42; 

20.48 

20.  40' 

20.51 

20.53: 


20.66 
20.74 
20.60 
20.66 
20.65 
20.00 

20.68 
20.50 
23.  58 
20. 67 
20.  66 
20.60 

29.64 
29.50 


29. 6:> 
29. 57 
29.  55 
20. 52 
29. 48 
29.45 
29.48 
29.50 
29.43 


29. 28 
29.31 
29.32 
29.35 
29.34 
29.37 
29.38 
29. 37 
29.89 
29.40 

29.51 
29.48 
29.40 
29.  52 
29.47 
29.48 
29.57 
29.60 
29.62 
29.68 

29.82 
29.88 
29.84 

29.62 
29.78 
29. -lO 
29.66 


29.70 

29.61 
29.  CO 
29.59 
29.67 
29.66 
29.67 


29.64 


29  59 
20.52 
29.56 
20.51 
20.42 
20.38 
20.38 
20.40 


20.301  29.54. 
29.35   29.55; 


In. 

20.42 
20.48 
20.67 
20. 52 
20.  61 
20.50 
20.57 


20.30 
29.43 
20.45 
29.42 
29.41 
29.46 
20.41 
29.47 
29.48! 
29.49 
29.45 
29  47 
29.49 
29.40 

29.52 
29.38 
29. 46 
29. 42 
20.58 
29.54 
29.58 
29.60 
29.  62 
2a  67 

29.77 
29.81 
29.62 

29.66 
29.74 
29.67 
29.64 


29.54!  29.65 
29.  57|  29. 59 
29. 571  29. 62 
29.58  29.62 


29.66  29.59 


29.64 

29.54 
29.43 
29.48 
29.59 
29.58 
29.55 

29.54 
20.54 


29.62 
29.56 
29.  52 
2y.52 
29.48 
20.43 
20.48 
20.46 


20.35  29.42 


20. 67 
20.58 
20. 67 
20.50 
20.60 
20. 58 
20.61 
20.60 
20.61 
20.62 

20.66 
20.  .58 
29. 65 


20.60 
20.63 
20.  50 
20.64 
20.64 
20.64 
20. 65' 
20.66 
20.64 
20.67 

20.66 
20.71 
20.60 


In. 

20.40 
20.56 
20.75 
20.62 
JSO.  62 
20.65 
20.66 


In. 
20.52 
20.61 
20.82 
20.63 
20.68 
20.67 
20.67, 


20.60   20.63 
20.65   20.70, 

20.671  ae.eo 

20.66'  20.  (16 


20.60   20.73 
20.71;  29.75 


20.67 
20.71 
20.71 
20.72 
20. 74 

20.70 
20.83 
20.70 

20.71 
20.77 
20.76 
20.74 
20.73 
20.75 

20.07 
20.65 
20.60 
20. 72 
20.70 
20.70 

20.67 


20.71 
20.58 
20.  67 
20.04 
20.  62 
20.53 
20.  50 
20.58 
20.52 


20.72 
29.  77 
20.75 
20.78 
20.81 

20.83 
20.01 
20.70 


20.81 
20.82 


20.63' 
20.70 
20.64 
29.68 
29.70 
29.70 
29.70 
29. 67 
20.71 
29.72 

20. 72 
29.72 
29.74 
29. 72 
29.77 
29.78 
29. 81 
29.79 


20.  6Gi 
29.  6S 
29.67 
29.70 
29.71 
29.71 
29.66 
29.72 
29.71 
29.71 

29.75 
29.78 
29.71 
29.78 
29.  78, 
29. 781 
29. 
29.  ^0 


In. 

29.46 
29.52 
29.65 
20.57 
20.  G4 
2i>.  62 
30.62 

29.60 
20. 65 
'JO.  05 
20.  C^ 
20.  03 
20.64 
20.64 
20.  67 
20.64 
29.63 
20.  6;^ 
20. 67 
20.68 
20.65 


In. 
20.20 
20.34 
20.46 
20. 43 
20.53 
20,  V 
20.47 

29.46 
29.50 
20. 51 
20.51 
20.49 
20.  51 
20.  51 
20.  50 
20.51 
20.50 
29.57 
29. 63 
29. 69 
29. 58 


In.  I  In. 

29.09,  29.00 

20.25  29.18 
29.24  29.16 

20.26  29.29 
29.54  29.42 
29.35  29.37 
29.33  29.35 


29.76  29.76 
29.74  29.70 
29.7U|  1'9.01 


29.82   29.77 
29.84   29.82 


29.91 
29.93 
29.88 


29.73  29.80 


29.87 
29.87 


29.79  29.84 

29.80  29.80 

20.81  20.87 

20.76  20.84 
20.66,  20.78 
20.73   20.8: 


20. 81 
20. 70 
20. 76 


20.88 
20.87 
20.87 


20.71    20.83 
20.75   20.78 


20.73 
20  71 
29.72 
20.70 
20.60 
29.55 
20.50 
20.58 
29.59 


2a  79 
29.76 
29.82 
29.  78 
29.72 
29.68 
20.70 
20..G4 
29.00  20. 


29.75 
29.86 
29.82 

29.79 
29.72 
29.79 
29.80 
29.^0 
29.80 

29.75 
29.83 
29.73 
29. 

29. 82 
29. 86 

29.78 
29.68 


29.80 
29.80 
20.77 
29.77 
29. 7i 
29.71 
20.  72 
29.71 


29.74 
29.5: 
29.56 
29.66 
29.71 
29.68 
29.68 

29.79 
29.77 
29.82 

29.72 
29.71 
29.71 
29.73 
29. 77 
29.69j 

29. 78, 
29.77 
29.78, 
29.71 
29.79 
29.83 

29.78 
29.77 


20.74 

20.74 

20. 78 

20.74 

20.71 

20.68 

20.7 

20.  60 

20.08 


20.73 
20. 63 
20. 62 
20.  6^ 
20.  T^ 
20.70 
20. 72 

20.83 
20.65 
20.84 

20.81 
20.83 
20.78 
20.79 
29.84 
29.81 

29.  75 
29.71 
29.74 
29.81 
29.82 
29. 80 

29.76 

29.78 


29. 39 
29.39 
29. 42 
29  51 
29.  46 
29. 42 
29  46 
29.63 
29.4" 
29.47 
29.54 
29.08 
29. 52 
29.50 

29.70 
29.64 
29.50 
29.68 
29.71 
20.61 
20.70 

20. 72 
29.72 
20. 75 

I 
20.83 
20. 82 
20.841 

20.70 
29.84 
20.70 
29.75, 
20.  76 
29.77 
I 
29.67, 
29. 70i 

20. 73 
20. 74| 
20.75 
20.80i 


I 


29.43- 

29l40 

29.42 

2a  39 

29.39 

29.30 

29.80 

29.64 

29.43 

29.53 

29.43 

29.67 

29.48 

20.43 

20.62 
20.64 
29  47 
29.73 
5.9.67 
29.62 
29.03 
29.67 
29.66 
29.72 

29.86 
29.80 
29.93 

29.70 
20.80 
29.70 
29,70 
2a  74 
29.72 

2a  70 
2a  5« 

2a  01 

•2a  77 
20.70 
29.68 


29. 74'  29. 73 
2a  73   29.74 


29.81  2a 
2a  77  29. 
20.70  2a 
2a  77,  20. 
2a  68 
2a  62 


80  2a  77 
60  29.01 
65   29.65 


2a  06 
20. 07 
2a  66 


2a 
2a 
2a 

29. 

2a44   29.47 


'29.64 
29. 67 
20.52 
29.  5& 
29.66 
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Jfeon  of  nit  J&teeat  pre99ure  (reduced  to  9ea-level)  at  atationa  of  the  Signal  Service,  4-0,— 

Continued. 


StotioDB. 


Lower  Lakes: 

Boflblo,  K.T 

Oswego.  N.  Y I 

Rochester,  :K.  Y 

Erie.  Pa 

Cleveland.  Ohio 

siandnakr.  Ohio 

Toledo,  Ohio 

Detroit.  Mich 

Upper  Lakes: 

Alpena^  Mich 

Emnahai,  Mich 

Grand  Haven,  Mich  . 
Mackinaw  City,  Micb 

Marqaette,  Mirh 

Port  Huron,  Mich  — 

Chicago.  Ill 

Milwaukee,  Wis I 

Dulath,  Minn 

Upper  Mij>9issippi  Valley: ' 

Saint  Pdol,  Minn ' 

LaCrosae,  Wis ' 

Davenports  Iowa 

Des  Moines,  Iowa 

Dubuque.  Iowa 

£eokak,  Iowa 1 

Cairo.  Ill , 

Springfield.  Hi I 

Saint  Louis,  Mo 

Miaionri  Valley:  | 

Leavenwortn,  Kans.. 

Ooiaba.  Nebr ' 

Bennett,  Fort,  Dak.. 

Huron.  Dak 

Yankton.  Dak 

Extreme  Northwest : 

Moorfaead,  Minn 

Ssiut  Viucvnt,  Minn  . 

Bismarck.  Dak  

Baford,  Fort,  Dak.... 
Northern  Slope:  1 

AMinaboine,     Fort,  I 
Mont 

Beaton.  Fort.  Mont . . 

Custer,  Fort,  Mout. . 

Heleoa.  Mont 

Majdnnis.  F«  rt,Mont. 

Sbaw.  Fort.  Moot . . 

Dftulwood,  Dak 

ChfTenne,  Wvo 

North  Pkitte,  Nebr  .. 
Middle  Slope: 

Denver.  Colo 

Pike»  P»-ak,Colo.... 

West   Las   Animas, 
Colo    

Dodf;e  City,  Kans. . . . 

Ellioit,  Fort. Tex  .... 
Sontbem  Slope: 

Sill,  Fort,  Ind.T 

Concho,  Fort,  Tex 

OsTis.  Fort,  Tex 

Stockton.  Fort^Tex.. 
SoQibcm  Plateau : 

Saota  r6,N.Mex.... 

ElPaso.Tex 

Apacbe.  Fort.  Ariz.. . 

Giaat.  Fort,  Ariz  . . . 

Prpscott,  Ariz 

Tbmnaa.  Camp,  Ariz 

,    Yama.Ariz 

Middle  PUteau: 

WiDDcmucca,  Nev.. . 
^  8ah  Lake  City,  Utah 
Narthen  Plateau: 

BoisiCtty.  Idaho.... 

Lewiston,  JdalMft 


In. 
20.42 
29.42 
29.42 
29. 45! 
29. 49: 
29.52 
29.481 
29.48' 
I 

29.38, 
29. 39, 
29. 45 
29. 32| 

y9.  411 
29. 44; 
29.48 
29.43 
29.40 

29.42 
29.48 
29.52 
29.51, 
29.52 
29.50| 
29.  C5 
29.  591 
29. 59 

29. 53; 
29. 46, 
'J9. 58; 

29. 59j 
29. 481 

29.50 
29. 42; 
29.38 
29. 4U 


29.67 
29.49 
29.76 
29. 78 

29.8:j 

29.71 
29.71 
29. 51 
29.23 

29.63 
29.48 

29.68 
29.32 
29.39 

29.54 
29.47 
29.88 
29.71 

29.38 

29.89 
29.  M 
29.79 
29.78 
29. 81 1 
29. 77 

29.64! 
29.60I 

29.64 
39.561 


In. 

29L39 
29.41 
29.40 
29.40 
29.42 
29.43 
29.41 
29.88 

29.31 
29.33 
29. 38 
29.46 
29.34 
29.37 
29. 41 
29.3" 
29.41 

29.41 
29.44 
29. 4U 
29.44 
29. 45 
29.  39 
29.  51 
29.46, 
29.46 

29. 40' 
2«*.  39 
29.51 
29.51 
29.  45 


In. 
29.28 
29.24 
29. 2G 
29.20 
29.35 
29.36 
29.28 
29.27 

29.26 
29.29 
29.25 
29.22 
29. 29 
29.26 
29. 28 
29. 26 
29.35 

29.33 
29.30 
29.  39 
29. 361 
29. 29l 
29.31, 
29. 49' 
29. 35 
29.41 

29.37 
29. 32 
29.44 
29.40 
29.35 


In.  '   In. 
29.37|  29.50 
29.  41   29.  53 

29. 40  29.  51 
29.38,  29.62 

29.41  29.62 
29.3ul  29.57 
29. 38,  29. 50 
29.85  29.48 

29.30  29.45 
29.32   29.46 


29.54  29.48 
29.45  29.87 
29.45  29.31 
29.43   29.42 

I 

29. 04|  29. 60 
29. 57|  29.  49 
29.  52  29.  58 
29.591  29.65 
29. 8U  29.61! 
29.62  29.68 
20.66  29.58 
29.55i  29.50 
29.26  29.06 


29.31 
29.30 
29.31 
29.34 
29.  3:* 
20.31 
29.34 

29.34 
29  32 
29. 86. 
29.36' 
29.  35' 
29.36! 
29. 48 
VO.  46: 
20. 42 

29. 34 

29.  29 
29. 45! 
29.48 
29.35. 


29.50 
29.50 
29. 45 
29.48 
29. 49 
20.49 
29.44 

29.38 
29. 45 
29.49 
29.  48 
29.49 
29.  47 
29.65 
29. 5: 
29.55 

29.40 
20. 33 
29.32 
29.  32 
29. 32, 


In. 
29.54 
29.57 
29.55 
29.55 
-29.64 
29. 5: 
29.  .'SO 
29.49 

29.45 
29.41 
29.49 


In. 
29.66 
29.581 
29. 56 
29.  60 
29.65 
29. 62 
29.62 
29.60 

29.66| 
29.55 
29.  62 
29.  60|  29.  48 
29. 40  29. 46 
23.50  29.57 
29.49;  29.62 
29.47  29.62 
29.42  29.53 


29.37   29.53  29.55| 

29.46   29.60  29.62, 

20.52   29.65  29.7l| 

29.44   29.66  20.70 

29.40   20.65  20.68 

29.51!  20.ti:{  29.70 

29.  67   29. 78,  29. 78 

29.57,  20.72,  29.76 

29.611  -29.71  29.76 

29.50  29.64'  29.68' 
20.12;  lO.SO  29.63 
29.60  29.581  20.50 
20.52'  29.54  29.51 
20. 43   -.'O.  53   l9.  57 


4i 


In. 

29.61 
29.62 
29.60 
29.64 
29. 67 
29.  60! 
•29. 66 
29.63| 

29.57' 
29.60 
29.66 
29. 56' 
29.  57| 
29.61 
29.69! 
29.65 
29.58, 


In, 

29.57 
29.68 
29.59 
20.60 
29.66 
29.65 
29.  (i3 
29.61 


6   I 


In.    I  In, 
'29.45   29.43 
29.45,  29. 

29.46  29.35' 

29.47  29.39, 

29.53  29.421 
29.62   29.49 

20.54  20.42 
20.40   20.38 


20.47  20.34 

20.47  20.32 

20,il>  20.46 

29.41  '20.f>0 

29.40  20.20 


29.40 
'29. 36 
29.37 
29.48 
29. 48 
29.40 
29.47 
29.43 


29.64 


29.49  29.46 


29.60 
29. 22 
29.81 

29.43 
29.40 
29.84 
29.66 

29.43 
29.81 
29.94 
29. 77 
29.73 
29.76 
29.70 

29.66 
29L59 

20.64 


29.49 


29.54  29.43, 

29.51  29.48, 

'29.40  '29.32 

29.39  29.391 


29.60  29.63 

29.48  29.69 

•29.51  29.68 

•29.61  '29.62' 

'29  50  29.60 

•29.48  29.62 

•29.51  29.41 

29.45  29.62 

•28.99  28.99 

29.44  29.  .''>0 

'29.43  29.55 


29.52 
29.53 
29. 421 

29. 45! 


29.65 
29.65 
29.65 
29.61 
'29.66 
29.62 
•29.51 
29.  65 
'29.  '20 

29.62 
'29.76 


20.50 
'29.  4."i 
29. 45 
20.40 


20.60 
29.64| 
'29.  511 
29. 65! 
29.  60' 
29.61 
•20.  57 
20.  78 
20.26 
I 

29.75 
30.00 


20.50 
20. 43 
20. 47 
20.45 


20.50 
20.58 
29.58 
29.50 

29.50 
29.65 
'29.67 
29.60 
29.  62 
'29. 63! 
•20. 77 
•20. 71 
20.72 

20.61 

29.  .'4 
29.  54 
20.  .'>5| 
20.  50 

20.  52 
20.44 
20.44 
20.44 

i       i 


'20.  40 
20. 40 
'20.45 
20.32 

20.32 
•20.  s7 
20. 40 
20.48! 
•20. 45 
20.  48 
2!>.  7li 
'20.  (>l! 
20.  62 

29.46, 

20.451 
29.  53 
20. 481 
20. 40, 


20.37  20.31 
'20.38-  29.30 
20.38,  '20.40 
'29.48  29.41 
'20.30  29.32 
29.36  -20.42 
•20.45;  '20.44 
20.40'  •JO.  39 
'20.  4U   '20.40 


'20  4.-. 
20. 46| 
20. 4.') 
•20. 56 
•20. 44 
20. 46 
20.  ()U 
'20.  6J 
•20.55 
I 

20.  .'W 
29.  50 
20.  ."iO 
•20.  GI 
20.50 


I 


20.41 
29.41 
20. 4i 
20.  50 
20.44 
'20.  4'' 
•29.  61 
-.0.  48 
20.66 

•:o.  50 

'20.51 
■20.  61 
20.  59 
20.55 


'20.38  '20.58  20.56 
*20.  36  -20. 40'  '29.  51 
20.38;  '20.44  •29.47 
29.41    29.44,  29.62 


29.67 
20.10 
29l33 

20.38 
29.42 
29.80 
29.59 

29.46 
29.78 
29. 89 
29. 77, 
29.  77| 
29.76 
29.71' 
I 
29.6? 
29.64 


29.26  29.32  29.60  29.66 

29.06  29.04   '29.28  29.38 

29. 17   29. 22,  '29.  49  20.  60 

I 

29.26  29.40   29.49  29.66 

29.28   29.40   29.60  29.66 

20.76  29.79  29.81  29.93' 

20.40  29  66  29.67  29.79 

29.40  29.47  29.61  29.73 

29. 62,  *29.  59   29.  62  29.-71 

29.86  29.85  29.72  '29.8:1 

'29.71    29.74   29.75  20.83 

20.72   '20.77   20.76  20.84 

20.65  20.64   '20.61  20.64 

20.66  29.61   29.66  29.59 
I            I 

29.65  29.69  29.71 

•29.58  29.60  29.66 


29.66 
29.60 


20.64   29.60'  29.56  29.68  29. 661 
29.451  ^.40  29.50  29.58  29.6l| 


29.581 
•29.  72 
'20.  04! 
20.  08 
20.  C8 
'20.64 
20.  64 
20. 70 
•20. 20, 

20.73 
20.05 

29.54 
20.40 
•20. 72 

29.62' 
29.61 
29.  021 
29.80 

29.74 
29.741 
•29.831 
•20. 70 
20.82 
20.68 
29.58 

29. 71' 
29.68 


29.64 
•20.  65 

20.  rs 

29.  72 
'20.74 
'20.64 
•20. 65 
•20.73 
20.27 

20. 69 

20. 821 

20.  .-7 
20,  34 
20  07 

'20  61 1 
•20.  57 1 
•29.  8,-)' 
2S».  76 

20.71' 
20.  6K 
29.79 
•20.77 
•29.iJU 
29.01 
29.62 

29.76 
'29.64 


29. 60; 
29.  60 
•29.  .501 
•20. 67| 
20.  r;6 
29.  58j 
•20.  631 
20.  50' 
•20. 18 

20.62 
20.  63 


20. 70l  20.  68 
'20. 63  "20.  55 
20.80  '20.72 
20.80|  20.70 
20.70  20.63 
'20.78  29.60 
29.57  29.72 
•29. 66'  '29.  58 
29.31   29.32 

I 
29.68  29.60 
•29.61    29.49 


I 


20.54  29.72 
•29.29  29.33 
29.67  •20.72 
I 
20.54  20.54 
20.  .561  '20.  50 
•20.84  ^20. 00 
20.  74   20. 73, 

'29  .Oo!  20.  58' 
•20.751  20.84 
20.75  20.70 
•20.  77,  29.  70 
20.70|  20.82 
20.62  20.88 
20.64   20.64 

2O.67I  20.76 
20.61    '20.60 


20.64 
20.80 
20.52 

20.46 
20.67 
20.00 
29.78 

29.42 
20.88 
'20.  00 
20.80 
20.82 
'20.75 
20.60 

20.71 
20.64 


I  29.50  20.62'  29.66  29.61   29.72'  29.70 
I  29.661  20.65  29.60  29i5l|  20.66  29.40 
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Mean  of  the  lotceat  pressure  {reduced  to  seorlevel}  at  stations  of  the  Signal  Servieey  ^— 

Continaed. 


Stations. 

*^ 

£ 

1 

t 

1 

t^ 

1 

■| 

1 

1 
^ 

i 

Northern  Plateau— Con- 

tinaed: 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In, 

In. 

In. 

In. 

In. 

Dayton,  Wash    

29.57 

29.46 

29  44 

29.54 

29.60 

29.71 

29.78 

29.77 

29.78  29.66  29.72 

20.48 

Spokane  Falls,  Wash 

29.63 

29.42 

29.43 

29.46;  29.59 

29.66 

29.70 

29.72 

29.70 

29.54  20.68 

20.47 

North  Pacific  Coa«t : 

1 

Olympla,  Wash 

29.35 

29.34 

29.33 

29.50   29.66 

39.72 

29.75 

29.74 

29.57 

29.40  20.44 

20.34 

Tatoofth  Island.  Waah 

29  44 

29. 21 

29.40 

29.46  29.74 

29.74 

29.80 

29.77 

29.36 

29.48  20LS6 

28112 

Portland.  Orog  

29. 35   29.  5J 

29.47 

29. 60  29. 71 

29.76 

29.80 

29.80 

29.71 

29.50  29.52 

20.51 

Rosebar;:,  Oreg 

29. 49,  29.  51 

29.47 

29. 55  29. 71 

29.77 

29.79 

29.78 

29.70 

29.57,20.61 

20.55 

Middle  PacilicCoaHt: 

1 

Capo  MendociDO,  Cal. 

29. 5P 

29.40 

29.24 

29.48  29.74 

29.74 

29.81 

29.82 

29.68 

29.61   20.81 

20.50 

RedBliifl-.Cal  

29.60 

29.  63 

29.58 

29.  C4    29.7^ 

29.64 

29.63 

29.64 

29.69 

20.68  20.77 

2a  60 

SactamoDto,  Cal  .  .. 

29.73 

29  6h 

29. 66 

29. 68;  29. 75 

29. 70 

29. 70 

29.69 

29.71 

29.78  20.79 

20LM 

San  Franci8c«>,0al.. 

29.65;  29.68 

29. 73 

29. 75  29. 81:  29. 78 

29.78 

29.78  29.76 

29.77  29.70 

20.60 

South  Pacific  Coasl : 

1 

, 

Los  Angolefi.  Cal 

29.70   29.76 

29.84 

29. 82  29. 82  29. 81 

29.80 

29. 78*  29. 77 

29.78  20.76 

28.70 

San  Dlo;;o,Cal 

29.81   29.79 

29.84 

29.85 

29.83 

29.82 

29.82 

29.80 

29.77 

29.82  20.83 

2a  80 

Alaska  StatioDS : 

Saint  Michaer^  Fort, 

Alaska 

28.821  29.22 

29.30 

29.15 

29.17 

29.42 

29.42 

29.33 

29.15  20.071  2a9^ 

20.06 

Sitka,  Alaska 

29.13 

29.  02 

29.25 

29.16 

29.32 

29.45 

29.62  29.551  29.26,'  20.04!  28.9-^ 

28.74 

Unalashka,  Alaska.. 

28.39 

29.09 

29.10 

29.00 

29.05 

29.20 

29.40 

29.12  2&90 

28.70  2&  62 

2&QI 

Behrinx's  Island, 

BehringSea 

2&78 

29.00 

29.03 

29.18 

29.13 

20.45 

29.46 

29.30'  29.02 

1 

28.80  28.43^28170 

Digitized  by  LjOOQ IC 


REPORT   OP   THE   CHIEF   SIGNAL   OFFICER. 


79 


APPENDIX  8. 


Mean  temperature  (in  degrees  Fahrenheit)  at  atations  of  the  Signal  Servioe,  United  States 
Army  J  far  each  month  and  the  year.  (Computed  from  the  commencement  of  oheervaiions  at 
eaek,  to  and  including  July,  1872.) 

[The  dAilT  means  are  obtained  by  dividing  the  anm  of  the  7.35  a.  m.,  4. 85  and  11. 85  p.  m.  (Washington 
time)  ooaerrationa  by  8;  the  monthly,  oy  dividing  the  snm  of  the  daily  by  the  number  of  days  in 
the  month.] 


f 

t 

g 

•O 

Ha 

pt* 

o 

o 

3.8 

5.8 

28.7 

2a4 

27.0 

27.2 

29.9 

81.0 

82.2 

84.1 

80.9 

80.2 

84.8  87.8 

82.2,34.8 

83.8  34.81 

41.0 

41.6 

44.7 

48.7 

41.7 

51.4 

48.0 

53.2 

88.2 

7L0 

47.6 

55.0 

50.8 

57.9 

49.7 

55.8 

85.1 

41.8 

45.4 

42.8 

8&0 

40.7 

20.  € 

29.  fl 

38.fl 

38.4 

27.8 

30.5 

28l8 

27.4 

25.0 

24.6 

28.5 

24.0 

27.4 

27.9 

20u8 

28.2 

24.5 

25.0 

16.9 

16L8 

m 

21.0 

17.2 

27.0 

27.8 

22.8 

24.0 

1&2 

17.1 

1&2 

20.1 

24.9 

81.  fl 

81.2 

87.0 

83.0 

88.0 

24.7 

30.9 

2L6 

2a9 

S7.4 

80.5 

58.2 

04.2 

Vew  England: 

Mount  Washington,  N.  H  . 

Boston,  Mass 

ITew  liondon.  Conn 

Middle  Atlantic  States : 

Xew  York  City 

Philadelphia,  Pa 


Cane  May.  N./ 


kiuore,Md. 

Waahington  City 

Lynchburg,  Va 

]4rfolk,Va....   

Sooth  Atlantic  States  : 

Wilmington,  N.  C 

Charleston.  S.C 

Savannah,  Oa 

Florida  Peninsula: 

Key  West.  Fla 

BarternOolf  Statee: 

MobUe,Ala  ..      

New  Orleans,  La 

Western  Golf  States: 

Galveston,  Tex 

Ohio  YsUev  and  Tennessee : 

Knoxville,  Tenn 

Memphis,  Tenn 

Ksshville,  Tenn 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Pittsbarg.Pa 

Lower  Lakes: 

Bnffiyo,K.T 

Oswego,N.T    

Boehester,  N.  T 

Cleveland,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

TTpMr  Lakes: 

jSscanaba,  Mich 

Grand  Haven,  Mich 

Marquette.  Mich 

Chicago^ 

Milwaukee,  Wia 

Dalath,Minn  .  .    

Upper  Mississippi  Valley : 

Satnt  Paul,  Minn 

Keokuk,  Iowa 

Caiiti.111 

Saint  Louia,  Mo 

MisMwri  Valley: 

Leavenworth,  ELans 

_   ODaha,Nebr 

Veithem  Slope: 

Ghevenne.  Wyo 

BaaPniKElseo^Cal 


1.7 
34.2 
83.4 

36.2 
40.2 
33.3 
42.2 
41.7 
39.0 
48wl 

54.2 
57.8; 
57.8 

73.7 


21.0 
48.8 
48.2 

50.4 
64.2 
47.9 
67.0 
57.1 
57.2 


83.3 
58.1 
58.6 

61. 

84. 

58. 

88. 

85. 

88.0 

70.0 


42.5 
67.0 


47.2 
72.8 


65.8.  72.2 

68.8  74.0 

71.4  76.8 

68. 0  73. 2 

74.6  78.6 

74.3  77.6 

73. 2  75. 8 

75.6  79.0 


814:  72.8 
8&1I  73.8 
87.5  74.0 


77.8 


56.1  88.4 
8L8  09.8 

60.8.  7L8 

40.7,  60.8 
51.2,  63.4 
49.9  63.4 
41.  ll  58.3 

44.2  58.2 
39.0  54. 

34.0  48.0 
3L4  45.0 
30. 8  4& 


35.4 
8&1 
32.4 


15.8  38.: 
23.4  48. 


1&7 
34.4 
2a3 
22.0 

8L1 
84.4 


44.4 


86l3 
86L0 


83.2 
68.8 


50.2 
50.4 
4&8 


sai 

50. 
44. 
37.7 

45. 

54.0 


42.5  82.0 


5a9 


58.8 
52.2 


89.8 
58.4 


79.4 
2 


82.8 
83.5 


79.8!  82.0 


79.4 

74.4 
74.4 

77.2 

88.3 
71.0 
70.2 
85.2 
85.8 
6;).  5 

55.4 
54.0 
56.4 
5&3 
80.4 
57.1 

48.5 
52.2 
48.9 
5a5 
68.8 
40.4 

5a6 
84.4 

8a3 

88L1 

84.6 
62.2 

52.8 

66.1 


82.8 


82.8 


«0.7  81.6 
81.2  82.8 


82.8 


86.0 


73.8  76.8 
79.8  70.8 
77.7.  79.6 

73. 7  76L  0 
74. 7.  7&  2 
72.0  73.4 

68. 2,  71. 1 
64.4!  70.1 

65.8  70.2 
6S.8;  72.4 
69.8  73.7 
68.8  7L0 


62.0 
85.0 
81.2 
62.2 


65.8  88.8 
60.8  8612 


87.4 
75.2 
75.5 
7&0 

78.9 
74.1 

88.8 

5ao 


85.8 
80.3 
84.0 
72.4 


70.8 
7&4 
70.8 
79.5 

77.9 
76.8 

66.8 

57.8 


47.6  38.6 
71.7,  59,3 


r3.8   11.8     3.8 
54. 0   m  e'  ^0. 1 


70. 9  68.  4   54.  ]    liG.  4  27. 9 


73.0  60.^-  54.9  43.8 
70. 9  G2. 6  56.  5  40. 0 
75. 0'  63.  K   58.8   42.4 


77.2  63.4 

76.8  G2.3 

75.9  62.1 

79.3  67.5 

80,2;  70.1 
79.8  72.0 
79.3  71.6 


84.2 

83.0 
82.8 

85.1 

78.3 
82.3 
80.4 
75.8 
79.4 
73.3 

70.7 
70.2 
70.0 
71.2 


69.8 

85.0 
68.8 
66.8 
72.7 
89.7 
82.5 

6a2 
75.8 
79.5 
7a  1 

72.8 
78.5 

85.4 

67.9 


82.4 

74.9 
75.8 

7&8 

06.3 
68.2 

6a7 

02.3 
6i.7 
50.5 

58.2 
67.7 
68.2 
60.1 


71.5  69.8 


58.2 

53.7 
58.4 
56.8 
6L0 
58.1 
58wO 

5&2 
83.8 
87.2 
66.0 

70.7 
82.2 

ff7.4 

80.4 


58. 2  44. 7 


68.1 
67.1 
62.4 


48.4 


32.1 
30.2 
32.8 
33.5 
33.0 


43.5  35.4 
48.0  41.0 


64.7  55.8 

68.5  58.1 

68.0  5a5 

80.3  74.7 

68.7   57.9 

70.7  60.1 

71.^  60. 3 

67.6  45.9 
61.9  48.5 
(U.O  40.4 

57.1  38.6 
58.5  43.3 

64.8  38.2 
I 

52.3  r4.7 

58.5  35.8 

53.1  35.8 

54.8  30.4 

54.5  34.4 

53.7,  33.3 


46.8 
5L2 
46.0 
(') 
4&8 
44.7 

48.7 
57.0 
60.4 
50.0 

58.2 
53.2 

44.8 


31.8 
82.8 
29.9 
35.0 
86.8 
31.0 

33.8 
35.4 
43.4 
88.8 

88.4 
8a7 

88.8 


8L8  64.0 


45.6 
48.6 
49.8 

69.2 

51.9 
51.8 

58.0 

36.8 
39.1 
42.4 
27.5 
33.2 
30.2 

2a  8 
2a  2 
26.8 
27.8 
23.5 
24.9 

18.2 
22.8 
13.7 
20.0 
20.8 
14.8 

15.9 
2&2 
84.8 
80.8 

24.1 
1&8 

84.1 

68.9 


4a9 


51.8 
54.5 

58.1 
54.8 

60.6 

61.8 
85.5 
8616 

77.2 

67.5 
69.2 


5ao 


4a8 

47.1 
47.1 
50.0 
49.5 

47.2 


4512 
89.4 


48.8 


57.6 
46.6 


>Ho 
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APPENDIX  9. 


Mean  temper<jture  (m  degrees  Fahrenheit)  at  elation 8  of  the  Signal  Service,  United  Statee 
Army,  for  each  month  and  the  year,  (Computed  from  September,  1872,  to  and  includimg 
October,  1879,  except  at  stations  opened  subsequent  to  the  former  date.) 

[The  dally  means  are  obtalntd  by  diyiding  the  sum  of  the  7.85  a.  m.,  4.85  and  11.00  p.  m.  (WashinxtoD 
time)  observations  by  8 ;  the  monthly,  by  dividing  the  enm  of  the  daily  by  the  anmber  of  days  in  the 
month.] 


Stations. 


New  EnjBrland :  c 

£astport»  Me jo.3 

•    Portland!,  Me 22.4 

Mount  Washington,  N.  H  . .  4.  g 

Burlington,  Vt 18. 6 

Boston.  MasA 25.9 

Wood's  Holl,  Mass 30. 2 

INew  Haven,  Conn 2a  2 

New  London.  Conn 28.4 

Middle  Atlantic  States: 

Albanv,  N.  T 21.7 

NewYorkCitv 20.8 

PhilRtlelphia,  Pa 31. 1 

Atlantic  City,  N.J 81.4 

Barnegat  City,  N.  J 30.  6 

CapeMay,  N.  J 33.9 

Sandv  Hook,  N.  J 30.5 

Baltiinore,  Md 34.3 

Washington  City.  33.6 

CapoHeory,  Va 40.8 

Lynobbarjr,  Va 36.8 

Norfolk,  Va 40.6 

South  Atlantic  States: 

Cape  Hatteras.  N.  C 46. 3 

Cbailotte,  N.  C 41.0 

Kittv  Hawk, N.  C 42.0 

Smithville,  N.  C 46.5 

Wilminplou,  N.  C. 4B.4 

Charleston^.  C 49. 9 

An^sta.  Ga 47. 4 

Savaunah.  Ga 51.6 

Jacksonville,  Ila 65.6 

Flirida  Peninsula: 

Key  West,  B'la 09.6 

Puuta  liasa.  Fla 64.1 

Eastern  Gulf  States: 

Atlanta,  Ga 44.1 

Mobile,  Ala 50.:i 

Montgomery,  Ala 48. 4' 

Vicksburp,  Miss 47.«! 

New  Orleans,  La 53.9 

Western  Gulf  States : 

Shreveport,  La 46.1 

Fort  Gibson,  Ind.  T 86. 4 

Corsicana,  lex 44.7 

Denison,  Tex 48.1 

GiilvestoD,  Tex 52.6 

Indianola.  Tex 52. 6 

San  Antonio,  Tex 51.0 

Rio  Grande  Valley : 

Brownsville,  Tex 58. 0 

Rio  Grande  City,  Tex 58.0 

Ohio  Valley  and  Tennessee: 

Kaox vHle,  Tenn 37. 2 

Memphis,  Tenn 40.0 

Nashville,  Tenn 3^6 

Louisville,  Ky 34.2 

Indianapolis.  Ind |  29.6 

Cincinnati,  Ohio    33. 5 

Columbus,  Ohio 1  25.4 

Morgantown,  W.  Va 33. 8 

Pittsburg,  Pa I  30.0 

Lower  Lakes:  I 

Buffalo,  N.T 24.4 

Oswego,  N.  Y I  26.1 

Rochester. N.  Y !  23.0 

We,  Pa '  ^^.7 


22.1 

25.0 

5.5 

20.1 


29.0 
83.2 
12.8 
29.2 


27.1  34.5 
30.6  35.6 
29.4  3&1 
29. 1|  35.7 

22. 4I  31.  3 


80.4 
32.1 
32.7 
3L5 
34.2 


37.2 
39.2 
38.4 
37.8 
40.2 


30.  HI  37.  3 
35.  0|  42.  2 

36.2  42. 
41. 6j  47.  5 
89. 7I  46.  8 
4L  6  4&  3 

45.6,  51.6 
40. 7!  54. 6 
41. 8,  48.  9 
47.9  55.0 
47. 8  64. 6 
61.  3i  67. 7 
40.  3  m.  4 
63.0  59.6 
67.0   62.7 

71.3  73.6 
65.8  6&6 

43.7,  57.0 
53. 6,  69.  9 
61. 6  57. 7 
52.0  50.4 
57.3   63.0 


5L4 

42.7 

61 

40.2 

67.0 

67.9 

55.2 


59.7 
51.0 
69.5 
56.8 
64.2 
65.4 
66.5 


61.6  69.8 
61. 2;  74. 5 

40.4'  47.9 


44.3 
42.5 
37.6 
33.2 
36.5 
20.0 
35.3 
3L5 


52.2 
49.8 
45.0 
40.3 
43.2 
41.4 
41.2 
38.3 


24.0  30.6 
25. 5;  32. 5 
24. 0,  31. 1 
27.31  84.1 


37.9 
42.7 
20.8 
41.8 
43.2 
42.9 
45.9 
44.7 

43.1 
46.0 
48.4 
46.0 
45.4 
47.6 
45  3 
51.9 
51.9 
53.9 
65.6 
55.2 

66.6 
58.0 
64.6 
61.2 
61.0 
64.0 
63.3 
66.1 


76L5 
72.2 

59.5 
65.9 
64.0 
64.4 
67.6 

64.8 
58.7 
65.4 
64.2 
68.6 
69.1 
70.7 

75.0 
78.1 

56.2 

59.8 

5{?.6 

.55.11 

51.9 

53.0 

50. 

50.  8 

48.1 

40.5 
42.6 
42.6 
43.7 


47.6 
54.8 
83.0 
65.6 
66.5 
62.9 
58.7 
56.8 

57.6 
58.4 
Gl.O 
56.9 
67.0 
67.9 
58.1 
63.6 
63.6 
63.4 
60.5 


54.6 
63.7 
44.0 
66.2 
66.2 
62.5 
68.4 
65.7 

67.4 
68.6 
71.2 
06.8 
66.7 
68. 3 
68.5; 
74.01 
73.9 
73.4 
74.7 


65.2   75.8 


64.7 
68.6 
63.1 
68.7 
68.5 
72.3 
72.6 
73.8 
75.4 

80.1 
76.7 

70.2 
74.5 
73.6 
73.3 
74.9 

73.7 
69.0 
73.1 
71.6 
76.2 
76.0 
77.2 

80.3 


66.4, 
70.8 
69.8 
66.8 
63.0 
6r>.  6 
65.1 


73.7 
74.9 
72.8 
76.6 
75.7 
79.3 
78.8 
80.0 
«0.4 

83.0 
80.3 

75.3 
8U.7 
79.5 
79.6 
80.8 

80.4 
76.1 
79.3 
77.4 
82.4 
81.9 
81.6 

83.8 
85.4 

73.3 
77.7 
77.4 
75.4 
72.  6i 
74.5 
71.7 
6i;.l'  71.1 
60.  8   71. 1 

53.2'  65.0 

54.6  65.1 

56.5  66.8 

57.71  6a  6 


CO.  3 
69.6 
48.3 
71.1 
72.0 
68.8 
73.8 
7L6 

71. 6 
74.0 
76.4 
72.0 
72.2 
73.2 
74.2 
79.2 
79.1 
78.4 
80.2 
80.1 


60.5 

67.6 

46.9 

6a6 

69.2 

6&6 

71 

69.9 

70.0 
72.  J 
73.1 
72.2 
72. 0' 
73.1 
72.8 
74.9 
74.1 
76.3 
75.9 
76.6, 


78.8'  77.7 
79.  oj  73.6 
78.91  77.2 
'  80.0 
R.0 


8L4 
80.3 
82.7 
82.3 


80.8 
79.7 


82. 8  80. 8, 

82.8   80.9 

83.6*  84.3 
8L3,  8L2 


55.2 
60.0 
40. 0| 
60.2 
62. 1' 
62,7 
64.0 
63.1 
I 
61. 3' 
65.1 
65.8 
66.1 
05.0 
07.4 
65.8 
67.4, 
07.  ll 
7i.0| 
68.3- 
70.  J 

72.7 
68.  U 
71.5 
74.2 
73.1 
76.1 
74.4 


47.3:  34.8 
50.1,  36.8 
30.3  16.4 
48. 9|  34.  5 
52.  Oi  3a  7 
54.9  42.7 
54. 0  40. 6 
53.3   40.5 

49.8  37.2 

55.3  4L9 

55.4  42.6 
50.0  44.0 
£5.4  43.5 
5a  0,  45.5; 

56.0  44.3- 
50.  8'  44.  0 
57.3    43  7 

61.9  51.2 

67.1  45.3 
59.6  48.8 


24.4 
29.0 

ai 

22.7 


41.2 
46L4 
2&1 
45.0 
2a 8j  4a3 
34.3'  4a9 
30.5  50.2 
31.1    4ft  3 

26.21  46.7 

32.4  51.0 

33.5  52.5 
34. 6|  .-iLS 
33.6;  51.1 
36,7,  53.1 
34.0.  5L5 
36.4'  55c 2 
35.  5j  54.8 
42.3    58.6 


64.3 
6.">.0 
6i.5 
05. 


55.7 
49.4 
52.4 
.55.3 


7ft  8 
83.0 
83,1 
82.  a 


7a  4 
80.5 

80.5 
80.0 
81.9 


02.  8 
7.5.  8;  65. 4 

77.8.  oao 


O'J.5!  53.2 
6;\6;  .56.7 


83.  Oi 
80. 


I  7-^.5 
'  '^4.8 


69.11  61.0 
70.7   60.3 


8a  2  82.0 
81.4,  7ft  7 
84.2   82.5 

fl  80.4 
4  83.3 
m.9  83.0 
83.0   83.5 


85.4 
87.9 

77.4 
82.1 
81.7 
80.1 
77.3 
7ft  II 
7a  9 
75.2 
76.2 

70.3' 
71.0; 
71.5 
7a  3| 


842 
83.3 


75.2 
7.5.1 
77.8 

74.9 
71.5 
75.0' 
7a  8 
7ft  4 
7ft  2 
7a  f 

80.0 
7ft  8 


74.  .•'I  67.8 

7a  7  7L0 

7a  21  70.3 

a  3'  6a  1 


63.0 
6^.8 
60.2 

a>,4 

5ft  5 

6a  8 

C3. 

71.7 

72.'l 

71.4 

75.7 
7a  2 


52.9 
57.1; 
60.  8 


37.7 
40.  a 

47.1 

3ai 
4ai 
4a  5 

4a  0  &.4 
4ft  6  65.5 
4^8   63.  U 

fift?  oe.4 

54.3   6a9 


57. 
b^J.7 


61.4 


.5ft  C 
63.3 


5a  1 
5ft  9 
58. 
57.0 
7a  8  65.21  54.31 
75. 0  67. 4!  56. 3 
72. 6  63. 2'  57  2 
71.3  64.1  53.0, 
7L4;  6a7   52.6, 


69. 1  61.  6 
69.91  62.4 
69.4!  61.3 
7Ll!  08.6 


50.4 
51.2; 
4ft  0 
52.9, 


74.1,  69.5   77.3 
69.0   63.  a  73.3 


52.9 
57.4 
54.3 
54.7 
60.7 

54.6 
47.  n\ 
55. 0 
51.1 
6L8 
6L9: 
5a4 

65.6 
t>7.5 

45.1 
4ft  0 
47.8 
44.1 
40  4 
4a  8 
42.7 
41.8, 
3ft  4. 

36. 8! 
38.61 
35. 7| 
4ft  l| 


4ft  0 

51.1 

6a8 

48.0 

65  2 

4ft  1 

65.3 

54.0 

6a7 

4as 

65.5 

39.6 

59.4 

4a  5 

64.9 

44.4 

62.8 

55.2 

60.  K 

55.1 

69.9 

52.3 

68.8 

57.6 

72.7 

54.7 

3a3 

5a7 

41.0 

6i».7 

4ft  3 

59.6 

37.3 

sao 

33.3  5a  2 
3a8  55.6 
2a  4 

3a  1 

32.4 


5ai 

51.3 


28.3  4a2 
2ft  7  47. 5 
27.4,  4a  8 
32.51  4ft9 
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tem]^aiur0  {in  degrees  Fahrenheit)  at  stations  of  the  Signal  Service,  United  Staiet 
Army,  ^o.— Continued. 


Lower  Lake*— ConVd. 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo.  Ohio 

Detroit,  Ifieh 

Upper  Lakeo: 

Alpena,  Mich 

SKsnab^Mieh 

Grand  HaTen,  Mioh. 

Iftiffqaette,  Mich 

PoriHnron,  Ifioh.... 

Chicago,  HI 

Milwaukee,  Wis..... 

Dolath,  Miiuk  ■ 


Upper  MissiBeippi  VaUey : 

Saint  Paultfiinn , 

LaCroa8e,wis , 


kCroase,^ 
DaTenpoii,  Iowa. 
Deo  Moinea,  Iowa . 
qneLlowa — 


Cairo. 

Saint  Lonia,  Mo 

MiaoooiiVaUey: 

LeaTenwoxth,  Kaos... 

Onaha,lirebr 

Yankton.  Dak 

Xxtreme  Noithweet: 

Breekenrideo,  Minn. . . 

Btsmarok,  Dak 

Pembina^  Dak 

Xorthem  Slope; 

Benton,  Fort.  Mont . . . 

Cheyenne,  w  yo 

North  P]atte,^ehr. . . . 
Middle  Slope: 

Denver,  Colo 

Plke*o  Peak,  Colo 

Dodge  City,  Kano 

Soathorn  Slope : 

Sin,  Fort  Ind.  T 

Concho,  Fort,  Tex 

DsT{s,Fort.  Tex 

Stockton,  Fprt.  Tex... 
flonthemPlateaa: 

LaMesiila,N.Mex... 

Saota  F6.  K.  Mex 

Xt  Paso,  Tex 

Apache,  Fort,  Aria 

Florence,  Ariz 

-Gnat,  Fort^  Aril  . . .  . 

PreMott,Arls 

Taceou,  Aria 

Tama^  Aria 

IGddiePlateaa: 

Pioche^  Nov 

Wtnoemneea,  Nev  — 

Mt  Lake  City,  Utah. 
STortheni  Plateaa : 

Boi»6  City,  Idaho 

Umatilla,  Greg , 

IfarthPadflo  Coast: 


Oijnpi^Waoh. 
Portland,  Greg.. 


J  Coast: 

RedBlnfliCal 

Saeraiaento,  Cal 

San  Franciaco,  Cal 

SMthPioific  Coast: 

Campo,  Cal 

JJM  Angelea,  Cal 

flan  Diego,  Cal 

TieallJODal 

■aka  Stations: 
SolBtMiehael'a.  Fort^  Alaska 


26.8 
28.6 
27.4 
23.7 

1&4 
14.8 
25.8 
17.4 
21.6 
25.0 
19.7 
11.8 

18.9 
16u8 
20.8 
1&9 
19.8 
24.8 
8&8 

8ai 

26.7 
21.0 
14.9 

2.9 

6.8 

-0.2 

&8 
24.8 
20.0 

26.1 

8.6 

25.8 

86:4 
43.8 
49.7 
44.6 

40.0 

28L7 

53.2 

88.8 

51.8 

45.1 

80.1 

48. 

64.8 

29.4 
2a7 
29.5 

80.5 
32.0 

88.5 

89. 

4a8 

45.8 

47. 

5L8 


8.4 


27.2 
80.4 
29.4 
25.8 

18.8 
16.4 
25.8 
19.3 
22.8 
2a8 
23.8 
18.1 

1&6 
22.3 
26.0 
25.2 
25.0 
30.5 
40.1 
86.1 

82.8 
27.8 
21.4 

8.4 
11.8 
7.4 

17.8 
29.0 
28.7 

33.6 
8.8 
35.8 

48.9 
48.8 
51.4 
49.6 

47.9 
82.1 

57.3 
42.6 

66.4 
52.0 
88.1 
53.8 
62.0 

35.8 
88.2 
30.2 

40.0 
40.8 

42.4 

43.8 
46.2 

51.6 
53.2 
52.8 


45.6  40.5 


4L0 

58.6 

64.6  56.0  56.1 

46.81  63.2 


65.2 


84.2 
40.8 
86.1 
32.1 

24.4 
23.8 
82.0 
25.8 
29.9 
35.6 
30.6 
25.4 

2ao 

31.9 
85l6 
89.6 
83.6 
8a7 
48.2 
48.5 

4L4 
86.2 
30.1 

19.2 
22.1 
15.1 

24.0 
83.6 
35.6 

40.4 

7.8 

42.4 

55.5 
61.0 
59.7 
60.6 

56.2 
40.2 
63.6 
60.6 
61.5 
60.7 
43.5 
60.1 
07.2 

46.2 
45.4 
43.4 

47.7 
60.6 

46.2 
47.7 
50.6 

66. 

67.0 

54.8 


67.2 


-8.4     7.4 


44.2 
60.5 
47.1 
4^7 

36.2 
35.6 
43.3 
87.2 
41.6 
45.0 
41.3 
38.5 

44.1 
46.5 
48.4 
50.7 
47.9 
60.5 
57.4 
54.0 

52.6 
49.2 
45.2 

39.4 
41.4 
85.9 

48.9 
89.2 
47.8 

45.4 
12,1 
53.8 

62,1 
66.8 
64.0 
66.8 

58.6 
44.9 
63.3 
51.8 
67.8 
59.2 
4&6 
64.0 
69.9 

47.0 
4a  6 
49.4 

52.0 
54.0 

46. 
52. 
5L 


61.0 

59. 

56. 


5ao 

50.8 
67.6 
57.4 

4a7 

49.3 

65.5 

49. 

53.8 

56.8 

53.0 

49.0 

58.6 
60.4 
6L8 
62.7 
6L4 
68.2 
68.0 
66.0 

65.8 
62.8 
59.4 

55.3 
54.7 
52.9 

56.6 
51.8 
58.9 

65.7 
22.0 
64.4 

70.7 
76.4 
72.6 
?6u2 

76.0 
56.9 
73.9 
68.5 
74.8 
68.  C 
55.4 
72.1 
77.9 

54.1 
52.4 
57.4 

5.^9 
59.8 

68.6 
56.0 
54.6 


69.8  62.8 


65.1 
62.8 
66.2 


5L6  55.4 
58.2  61 


57.8  60.4 


57.9  60.8 


65.5 
10.^  82.6 


67.9 
6a  9 
70.3 
67.3 

59.9 
60.0 
64.7 
59.0 
63.2 

6a8 

63.1 
57.7 

67.8 

6ae 
7a  6 

69.9 
68L7 
72.6 
7a  1 
74.6 

Tas 
7a  7 

67.9 

6a8 
62.3 
61.8 

63.2 
61.4 
67.8 

6a8 
31.9 
72.6 

7a  9 
7a  9 
74.6 
7a  6 

7a  6 

6a2 

81.2 
66.1 
83.6 
7a  1 
66.8 
82.8 
87.2 

64.0 
61.9 
67.0 

66.8 
6a8 

5a7 
6L9 
61.8 

8a  2 
72. 
5a  2 

63.3 
65.4 
64.3 
7a  4 


# 


72.5 
7a  0 
74.5 
7L9 

6a2 
67.6 

7a  I 

66.6 
09.6 
7a  1 
6a  7 
67.4 

7a  1 
74.4 
7a  9 
77.4 

7a  7 

7a  2 

80.0 

7a  7 

7a  7 
7a  7 

74.1 
69.1 

7a  6 

67.2 

72,0 
6a8 
74.5 

72.6 
4a  1 
7a  4 

81.7 
8a8 

7a  2 

8L6 

80.0 
6a2 
83.2 

7ai 

91.0 
7a  8 
74.2 
87.0 
93.3 

72.4 
7a  0 
7a  1 

7a  8 
7a  9 

61.9 
67.2 
65.8 

82.5 
7a  4 
5a2 

6a  2 
68.5 
67.5 
7a  2 


4a9  6a8 


7a  8 

72.9 
71.5 
7a  0 

64.7 
65.5 
6a6 

6ao 

68.3 
71.9 
6a9 
67.2 

7a  1 
7L5 
73.5 
7a  6 
7a  8 

7a  4 

77.6 

7a6 

77.8 
74.8 

7a  2 

66.3 
67.9 
64.2 

6a  1 
6a  8 
7a  4 

7a  4 
8a  0 
7a  1 

79.4 
80.4 

7a8 
7a  4 

7a  6 
6a  8 

80.8 
71.4 

8a5 

77.6 
71.0 
84.1 
91.8 

7a  6 
7a  2 

7a  0 

7a  9 
7a  1 

oai 
cai 
6a  9 

82.2 

7a  7 

58.8 


6a  4 

oa9 
7a  6 

51.5 


I 


63.2 
64.1 
63.4 
61.8 

66.8 
6a2 
60.6 
5a7 
60.2 
6a5 
60.8 

5a  2 
6a2 

60.7 

63.  C 

6a  8 

62.3 

6a9 

09. 

67.8 

6a3 
6a  9 
60.8 

54.0 
5a8 

sao 

5a  8 
5a  2 

61.4 
60.5 

8a  4 

67.5 

72.9 
74.0 
6a8 
73.3 

7a  3 
5a  4 

7a  7 

65.2 

sao 
7a 

04.2 

7a  0 
8a  1 

63.8 
61.5 
64.9 

6a  1 
64.4 

6a8 
61  5 
60.9 

7a  9 
7a  7 
60.0 


6a6  64.0 


67.5 

oao 
7a4 

44.2 


8a6 

6a 6|  4a8 
5a  6  3a  9 


5a4 


44.8  8ai 


44.2 
60.0 

4a8 

49.6 
61.9 
47.0 
44.8 

4a  4 
4a  4 
51.9 
55.0 
51.2 
54.2 
5a4 
67.0 

65.3 
6a  4 

4a  8 
4a  9 

43.5 
39.0 

47.1 
44.5 
4a  7 


8a  2 


81.2 
37.0 
31.7 
3a  8 
87.9 
8a9 
2a9 

8a  2 

3a9 
8a7 

42.0 
34.6 
37.9 
4a  2 

4a  2 
3a  5 

35.7 
3L8 

23.2 
24.2 

lao 

24.0 

sao 
sai 


5a  4  3a  5 
2a  o!  11.4 
5a8  8a7 


63.0 
65.8 
6a4 

G4.0 

61.3 
4a  8 
67.4 
54.3 
6a  0 
64.2 
63.0 
69.4 
74.3 

50.9 
47.7 
5a  7 

4a  0 
51.5 

4a7 
54.0 
5L3 

64.3 
62.4 
59.9 

56.7 
63.6 
6a5 
6L1 

29.4 


4a  8 

51.2 

5a  1 
5a  8 

47.4 
37.6 
67.3 
44.4 

5a  2 
5a  1 

41.8 

5a6 
6a2 

41.3 

8a  6 

4L9 

4a  0 

43.9 

4a  8 
4a  8 

47.6 

54.8 
5a  1 
57.1 

48.7 
60.2 
5a  2 


lao 


8a  1 

34.5 

8a8 

27.7 

28.5 
21.4 
2a  8 
2a2 
2a8 
29.7 
24.9 

lao 

20.6 
2a2 

2a  0 
las 
2a  7 
aa2 
:jao 

34.7 

30.8 
2a4 
21.8 

11.6 
17.8 

ao 
2a8 

27.1 
27.6 

29.0 

a4 

8a4 

87.1 
43.6 
3a  1 

4a  1 

40.7 
80.0 

4a  0 
8a6 
5a  6 

44.2 

8ai 

4a  8 

56.1 

32.6 
29.0 
81.7 

31.0 
34.2 

41.4 
41.8 
40.4 

47.3 
47.9 
51.8 

44.8 
55.2 
5a  3 
46.2 

a  9 


4a9 

5ao 

6a  1 

47.4 

41.2 
40.4 
47.0 
41.6 
4a  2 

4a  0 

44.6 
40.4 

43.8 
4a  6 
4a  3 

48.8 
51.8 
67.8 
55.5 

53.2 
4a  5 

4a8 

87.9 
8a  8 

8ao 

42.6 
44.2 
47.6 

49  0 

las 
5a  3 

60.6 
63.7 


cap 

50.8 
47.9 


60.8 


5a  8 
6a  5 

7a  2 

50.1 

4a  8 

61.7 

5a  4 

54.8 

50.8 
5a  8 

5ai 

64.0 
61.3 
56.2 

54.2 
6a  7 

6a  9 

61.9 
2a3 
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APPENDIX    lo 


Mean  temperature  (in  degrees  Fahrenheit)  at  atatUme  of  the  Signal  Servioe,  United  Stalee 
Armyy  for  each  month  and  the  year,  (Computed  from  November,  1679,  to  December ,  1884, 
both  inclueive,  eoBeepi  at  etatkma  opened  euhaequeni  to  the  former  date.) 

[The  daily  means  are  obtaiaed  by  divldiiig  tbe  aum  of  the  7  a.  m.,  8  and  11  p.  m.  (Waahlngton  time). 
observations  by  8 1  the  mentbjy,  by  diioding  the  sum  of  the  daily  by  the  number  of  days  In  the 
month.] 


^ 


VeirBngland: 

Easroort»He 

Portlan^He 

Moont  waahington,  K.  H  . 

Boston,  Hass 

Block  Island,  B.  I 

New  Haven,  Gonn 

New  London,  Conn 

Middle  Atlantio  Statea: 

Albanv.N.Y 

New  York  City 

Philadelphia,  ]^a 

Atlantio  City,  N.J 

Bamegat  City ,  N.  J 

GapeMay,N.J 

SandyHook,N.J 

Delaware  Breakwatei;  Del 

Baltimore,  Md 

Waahingtian  City 

Cape  Henry,  Va 

Chineoteagne.  Va 

Lynohbarg,  va 

Norfolk,  Va 

Booth  Atlantio  States : 

Charlotte.N.0 

HattenM,N.O 

Kitty  Hawk,  N.  C 

Macon,  Fort,  N.C 

Smithville,  N.  C 

Wihnington,N.C 

Charle«tOD,S.C 

Aaga8ta,Ga 

RaTannah.Ga 

Jacksonville.  Fla 

Florida  Peninsala; 

Cedar  Keys,  Fla 

Key  We^  Fla. 

Sanfqzd.Fla 

Baatem  Gnlf  Statea: 

Atlanta,  Ga 

Pensaoola.  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Vioksbarg.Misa 

NewOrieanStLa 

"Western  Gnlf  Stateat 

Shxeveport,  La  •••••••••••• 

Fort  Smith,  Ark 

Little  Book.  Ark 

Galveston,  Tex 

Indianola,  Tex 

Palestine  Tex 

Bio  Grande  Yidley  i 

Brownsville,  Tex 

Bio  Grande  City,  Tex 

Ohio  Valley  and  Tennessee : 

CbattanoogA,  Tenn 

Knoxville,  Tenn 

Memphis,  Tenn 


M. 

6L1 
914 

80.1 
20.8 

28.8 

25.0 
80.0 
81.7 
82.4 
81.9 
84.8 
80.8 
88.1 
84.4 
82.8 
80l9 
88.5 
87.5 
40.7 

41.5 
48.2 
42.2 
43.8 
47.8 
4&8 
51.6 
4&8 
58.1 
57.4 

58.2 
71.8 
55.6 

44.1 
54.1 
62.8 
49.5 
40.0 
5&9 


82.0 
42.5 
58.6 
68.0 
42.0 


8  28.8  27.9 
6  2&7  84.0 


8. 
80.1 
88.8 
30.6 
88.1 

80.0 

88.6 

87.1 

85.7 

85.1 

89.0 

34.1 

38.6 

89.7 

88.5 

45.0 

88. 

48.8 

46.6 


62.3 
78.1 
65.3 

50.0 
58.4 
57.1 
50.1 
54.9 
60.5 

52.1 
40.8 
48.0 
5&8 
58.2 
54.0 


6  02. 
6 


41.0 
89.0 
40.8 


64.4 

48.0 
45.4 
47.0 


9.6 
88.9 
85.9 
84.5 
85.9 

84.8 
86.7 
40.2 
88.6 
88.8 
41.4 
37.6 
40.4 

tl 

46.4 
4L4 
46.1 
4&0 

5a4 
50.0 
47.5 
5L4 
58.9 
56.0 
56.8 
57.8 
60.6 
64.2 

64.5 

78.0 
68.4 

53.0 
61.8 
61.2 
58.4 
69.4 
68.9 

58.9 
60.7 
54.1 
64.0 
617 
60.8 


9  68.1 
69.' 


37:8 
44.7 
20.1 
48.6 
42.8 
45.2 
45.8 

47.8 
47.0 
49.9 
46.7 
46.0 
48.9 
47.1 
48.1 
52.6 
51.7 
64.0 
49.4 
55.9 
55.6 

68.8 
55.2 
53.6 
57.1 
60.2 
61.2 
64.8 
64.1 
66.7 
69.6 

70.5 
77.2 
70.8 

6L0 
67.9 
68.0 
65.5 
66.4 
70.0 

6618 
50.4 
62.7 
69.9 
70.8 
65.2 


47.1 
56.1 
84.2 
55.8 
51.9 
57.8 
56.4 

61.2 

50.8 

62.6 

67.8 

57. 

60.0 

60.5 

59.7 

65.3 

64.9 

65.2 

60.2 

6&0 

67.6 

68.0 
66.0 
64.8 
68.0 
70.2 
70.1 
72.8 
72.4 
78.9 
74.9 

76.0 
80.0 
75.5 

60.1 
73.0 
74.4 
72.9 
78.1 
75.6 

73.6 
68.0 
70.0 
76.8 
76.4 
70.6 


56.2 
65.0 
44.3 
65.8 
62.4 
66.9 
65.7 

70.1 
68.8 
71.5 
66.9 
66.5 
68.5 
68.8 
68.2 
78.6 
73.0 
78.3 
00.5 
74.8 
75.2 

76.1 
74.2 
78.5 
75.0 
77.0 
76.7 
79.5 
7&7 
80.8 
80.7 

80.7 
83.7 
7a  6 

75.4 

79.7 
80.7 
79.1 
79.9 
81.1 

81.0 
76.8 
77.9 
82.4 
82.0 
78.6 


60.5 
69.6 
46.7 
69.9 
68.5 
70.9 
70.8 

73.2 
72.6 
7&1 
72.6 
72.2 
74.1 
74.0 
78.2 
76.9 
76.2 
77.8 
74.4 
78.0 
7a  9 

79.4 
7a  2 
7a  2 

7a  8 

80.7 
79.9 
82.8 
81.9 
83.8 
82.9 

82.7 
85.^ 
82.4 

7a5 
81.0 
81.1 
81.8 
81.3 

8ao 
8ai 

79.6 
80.0 
84.0 
8a2 
8L5 


61.1 
6a6 
47.2 
6a8 

6a4 

69.5 
69.8 

7L9 
71.6 
78.7 
71.6 
7L1 
72.9 
72.8 
72.4 
74.7 
74.8 
7ai 
7a  1 
7a  0 

7a  7 
7a  7 

77.4 

7a  8 

77.7 
7a  8 

7a  2 
8a6 

79.5 
80.5 
8L0 

81.7 
84.2 
80.4 

7a  8 
80.8 
80.4 
79.6 
80.3 
82.0 

81.7 
7a  7 
7a6 
8a4 
82.3 
7a  6 


5a5 

62.3 
42. 6 
6a5 
64.7 
65.0 
65.1 

66.9 
67.5 
60.3 
6a8 

6ao 

7a  1 

69.0 
69.9 
7a  2 

7a  2 
7a  4 
7a  5 

71.1 

7ai 

71.8 

7a  8 

74.0 

7a  0 

74.8 
74.6 

7a  9 
7a  6 
7a  6 

77.7 

79.6 
82.7 
7a  0 

72.0 
77.3 
77.8 
7a  0 
7a  4 

7a  9 
7a  3 

72.5 
72.6 
80.1 
79.4 
7a  8 


4a7 
51.0 
30.2 
51.7 
5a3 


3ai 

3a6 

17.2 

4ao 

44.9 


5a  o!  4a  8 

54.3  42.3 


sao 
5a  2 

57.7 

5a5 

57.7 

6a6 

67.9 
60.8 
5a6 
59.0 


4a4 

4a2 

44.6 
44.5 
44.2 

4ao 

46.0 
47.5 

4ao 

44w7 


64.6  512 
61.3     ~ 
61.1 
617 

6a8  416 
07.6]  512 


47.9 
4a7 
51.2 


65.5 
67.6 
6a8 
67.0 
615 
612 
616 
72.6 

74.1 
714 
74.8 

611 
71.9 
71.4 
69.7 
6a9 
712 

614 
64.6 
65.6 
74.7 
74.6 
6a7 


8  74.1  7a8  82.6  88.4  82.2  714  716  614   0L8  72Le 
80.8  818  818  88.1  815  74.8  6a6  OlS  78.1 


51.5 
4a4 
52.1 


7a2 

60.0 
57.6 
62.0 


6a2 
6a9 
716 


7a  0 

712 
710 


77.6 
7&2 
80.4 


7a  9 
74.4 
7a9 


7L1 
712 
72.6 


614 
612 


516 
515 
54.6 
511 
57.8 
54.8 
516 
62.5 

68.6 
7a  4 
67.1 

5L2 
50.4 
5a8 
518 
518 
61.4 

514 

6L8 

5L6 

61 

018 

617 


217 
811 
11.8 
31.4 
811 


41.0^ 
47.8 
215 

414 
411 


81.8.  49.8 
315  49.0 


30.4 
84.4 
36.1 

aas 

814 
814 
318 

812 

sas 

815 
416 
819 
414 
416 

43.8 
47.3 
414 
414 
49.4 
612 
68.4 
612 
616 
514 

60.7 
71.0 
610 

411 
614 

614 
60.6 
61.8 
57.4 

610 
414 
418 


07.8 


618  416 


47.0 
60.1 


417 


514 
5Le 
64.1 
52.5 
52.0 
51T 
62.7 
510 
511 
611 
60.2^ 
55.fr 
412 
Oil 

60.6 
61.  t< 
Oil 
62.4 
017 
Oil 
019^ 
05.5 
07. » 
712 

7L1 
71» 
7Le 

01.7 
014 
010 
010 
012 
712 

06.8 
60.9 
02.8 


57.8  T16 


70.2 


417  010 


410  614 

414   6&2: 


0L7 
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Jteii  Umperature  (in  degrees  Fahrenheit)  at  stations  of  the  Signal  Service,  United  Stales 
Armffy  for  ^aoh  month  and  the  year j  ^o.-— Continued. 


Stadoaa. 


1 


(Hiio  Valley    and  Teun< 
Contioat  d : 

Naahville,  Tenn. 

Looiaville.  Ky 

IndlAnapoUa,  Ind 

CinoionatJ,  Ohio 

Oolumbns,  Ohio 

PftUbnrff,  Pa 

Lwer  Lakes : 

Bal&Jo,U.T    

OBweeo,  N.  T 

Boohester.  N.  Y 

Erie.  Pa 

Clevelaiid,  Ohio 

Sandosky.  Ohio 

Toledo,  Oilo 

Detroit,  liloh 

Upper  Lakes : 

Alpeoa.  Mich 

Eacanabo.  Mich 

Grand  Haven.  Mioh 

ICaokmaw  City.  Mich 

Marqoette.  Mtoh 

Port  JSoron,  Mich 

Chieaso,  HI 

MUwaukee.Wis 

Dolnth.  Minn 

Upper  Miaslaaippi  Valley : 

Saint Paol,  Minn..... 

LaCroeae,WiB    

DaTOoport.  Io«ra 

Dee  Moines,  loira 

Dabuqae,  Iowa 

Keokuk.  Iowa 

Cairo.  Hi  

SoriDf^eid,  in 

Saint  Loaia.  Mo 

MisBoari  VaUey : 

LeaTenwoitlx,  Kane 

Oma]ia,Nebr 

Bennett,  Fort,  Dak 

HnroD,  Dak 

Tankion,  Dak 

Extreme  Northweat : 

Moorhead.  Minn 

Saint  Vincent.  Minn 

Bianutfok,  Dak 

Bnlord,  Fort^  Dak 

Srorthem  Slope : 

Aaainaboine.  Fort.  Mont . . . 

Benton,  Fort,  Mont 

Coater,  Fort,  Mont 

iffiiwia,  Mont 

Maginnla,  Fort,  Mont 

Poplar  Biver,  Mont 

Shaw.  Fort,  Mont 

Deadwood,  Dak 

Cbe7«»M.  Wyo 

North  Platte.  Kebr 

Middle  Slope: 

DenTer.Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo 

Dod«e  City.  Sans 

BUiottFort,  Tex 

SoaOern  Slope  t 

9U.  Fort.  Ind.  T 

Cenebo,  Fort,  Tex 

DatIs.  Fort.  Tex  

Stoekton.  Vost,  Tex 

Ssitkem  Piateaii: 

SuitaFIc  N.Mex 

B  Paso.  Tex 

▲pMhe.  Fort»  Arts 

Grant,  Fortw  Aria 

PreecoCt^  Aria        

Tbooiss.  Camp.  Aria 

raB^  Axis 


89.6  4S.8| 
85. 7j  42. 1 
29l  5;  3&  5 
34.8'  41.01 
29.5  35.8 
81.  ?;  36.4 

24.0  26.6 
25u7  28.9 
24.3   27.3 


27.4 
25.9 

30. 7| 
80.7 

27.4   32.01 

27.3 

32.0 

25.8 

31.0 

l&O 

19.6 

14.  C 

laa 

25.2 

27.9 

14.8 

14.0 

16.6 

17.7 

21.5 

25.5 

24.7 

29.6 

20.4 

25.8 

10.0 

15.2 

12.4 

18.4 

l&U 

22,7 

22.9 

28.9 

20.8 

25.8 

19.0 

25.0 

24.5 

30.6 

35.9 

42.5 

27.8 

34.1 

29.7 

36.0 

27.0 

32.2 

20.6 

25.2 

10.4 

16.2 

9.8 

14.4 

15.9 

ia8 

-2.7 

5.6 

-as 

1.5 

5.4 

10.9 

6.1 

10.2 

10.6 

13.4 

16.0 

19.4 

17.4 

20.4 

15. 0 

19.7 

17.4 

13.6 

2.2 

-4.5 

17.3 

19.7 

21.4 

22.8 

94.9 

25.8 

21.0 

24.1 

80.8 

29.6 

1.8 

8.4 

3L9 

2&t 

27.4 

80.8 

3L7 

86.5 

8&9 

41.8 

418 

4a3 

42.4 

47.8 

43.1 

48.6 

27.2 

31.6 

43.4 

4a  9 

83.8 

37.4 

42.1 

44  3 

34.5 

36.0 

40.1 

40.8 

49. 7,  59.  6 

45.  ll  56.0 

40.1  51. 

44.2  54.3 
39. 1,  50.  0 
38.6  50.3 

29.4  40.1 
3L  6!  41. 9 

30.3  42.0 
33.1  43.6 
33.8  44.2 
3a  1  45.6 

36.0  46.9 
346  45.6 

24.1  3&1 
22.  C  35.7 
3L8   43.2 

20.2  36.6 

23.5  3a  5 
29.0'  40.1 
34.  8;  45.  2 
:U.l  42.3 
24.2   37.8 


28  6 
31.0 
35.4 
34.3 
33.0 
37.6 
47.6 

4a  0 

42.1 

41.0 
847 
28.4 
27.7 
29.4 

ia8 

12.7 
21.2 
22.1 

2a  6 
83.4 
81.7 
83.4 
2a  8 
28.7 
82.3 
29.9 
82.8 
8&6 

89.6 

7.2; 

4a  9, 

41.8 

46.7 


44  9 
47.0 

4a  5 

4a  0 
47.8 

51.8 
58.8 
r)3.  0 
54.9 


6a  2 
6a9 
04.0 
65. 6 
62.8 
63.1 

53.6 
54.9 
56.8 
57.5 
5a8 
6a7 
60.4 


4a  2 
60.1; 
66.0 
4a  2 
4a  5 
53.3; 
57.1 


712 
74  0 
72.5 


7a  6 

63.8 
63.7 
64.9 
66.8 
67.0 
68.5 
69.3 
67.8 


59.0 
61.0 
64.5 


7a  2 
77.1 
75.3 


73.8   77.0 
7a  8  741 


72.8 


»I 

^ 

1 

. 

1 

1 

% 

i 

■l 

77.4 
7a  0 
741 
76.6 
72.  f) 
71.9 


68.1  68.5 
6a7  6a6 
6a  8'  69.0 
7a  81  6a  7 

7a  4  6a  4 

72. 2  71. 4 
73.1  71.4 
7L2I  7a  3 


I 
54. 2' 

4a  8| 

58.5 
60. 7; 
62.0 
60.0 
60.6 
63.5 
6a  1! 


64  31  64.0 

65.  3;  64. 1 

68.3  67.7 

59.  9,  61.  9  ei.  I 

58.1    63.81  63.2 

62.81  67.  Oi  67.3 


68.8 
65.2 


5a7  64.3 
4a  7  62.5 
43.0,  56.5 
43.6;  52.8 
44.8   59.7 


37.8  6a8 
83. 5,  61.  2 
38.6  55.2 
3a2  53.7 


41.4 
41.8 
44.0 
41.4 
37.6 
3a  6 
3a  5 
8a  0 

8a  8 


52.5 
5a2 
54.5 
6L6 
47.6 
55.0 
4a  9 
4a  0 

4a  3 


46.8  67.9, 

47.2  66.4, 
lao  21.8 
4a  4  67.2 
62.2  eL6 
65.6  63.1 


62.8.  513 


6a 6|  62.2 
66L9  64.0 

6a7  6a2 
6a  1   62.6 

8a  6;  4a  6 
66.4;  63.0 
43.5  4a  4 
5a  0  67.0 
42.  5  4a  1 
53.2  59.5 
62.5.  6a  3 


60.1 
71.2 
67.0 
7a  5 

55.4 
71.5 
5a7 
65.8 
57.0 

6a4 
7a  3 


05.1 
62.1 

5a  2 

67.0 

6a  1 
6a  8 

69.6 
68.4 
71.8 
75.9 
71.5 
7a  3 

73.5 
72.1 
6«.2 
6a3 
69.7 

64.8 
62.1 
65.3 
648 

63.5 
6a  2 
64.5 
61.1 
60.4 
6a7 
69.7 
60.4 
60.7 
6a8 

66.9 
33.6 
6a9 
73.2 
7a2 

7a  4 

7a  9 

74  9 

7a  1 

65.9 
80.8 
67.0 
7a  1 
4 


7a  8  71. 1 
67. 8'  68. 1 
05.2   641 


6a  9 
71.5 
73.6 
72.7 
72.0 
7a  0 
7a  5 
75.3 
77.0 

7a  7 

75.6 
7a  8 
68.8 
72.4 

66.4 
63.4 
67.8 
6a5 

6a2 
6a8 

7a  0 

66.6 
61.5 
64.0 
63.2 
62.9 
65.7 
72.6 

72.3 
3a7 
75.1 
7a  2 
7a  0 

8L1 
81.7 
75.7 
8a2 


69.6 
7a  8 
717 
72.0 
71.1 
74  7 
77.3 
74  0 
7a  1 

75.2 
7a  9 
71  8 
6a6 
72.8 

6a2 
63.4 
'«7.7 
6a7 

65.7 
6a  6 
7a  0 
67.2 
63.6 

6ao 
6a 

65.4 
64.8 

71.7 

7a  5 

sai 

72.1 

7a  9 

74  0 

7a7 
7a  1 

71.0 

7a  8 


7a  9|  sa 

84. 51  9L 


6a0  640 
8L8  7ao 

71. 9  6a  0 

77.  ,1   7a  4 
71.41  60.1 


t|    O'J.  1 

2   80.1 
41  00.1 


I 

o     I     O  O  I 

7L  5,  64. 1  4a  6  41. 6 
7a  4I  60. 9'  4a  6.  3a  8 
67. 6|  57.0  41.5,  82.4 
7a  4  60. 2  45. 3'  37. 6 
67. 4  56. 2  41. 2  3a  2 
67. 9  67.  d  42  5,  34  8 


6a9 
63.5 
65.1 
64.9 
65.2 
66.4 
66.2 
65.2 

58.0 
57. 6 
62.5 
57.8 
5a  9 
62.3 
65.3 
01.6 
5a4 


51.5  8a  6 

51.4:  39.4 

5a  9  37.6 

54.  5'  40. 9 

54.2,  3a  5 

56.0,  4a  6 

54.8  4a  8 

64. 8|  4a  0 

4a  3!  82.2 

4a  3  80.7 


51.6 
4a5 

4a  0 

50.2 
64.3 
61.5 
45.7 


59.0  4a  6 
62.7  51.4 
65.5  54  5 
63.9  517 
63.3,  511 
67.5  55.6 
7a  7!  612 

67. 1  56. 7 
7a  1   5a  0 


67.8 
65.2 
60.1 

5ao 

6L8 

65.4 
514 
66.8 
6a7 

53.2 
66.6 
67.0 
5a  0 
6L5 
64.4 
514 
614 
66.6 
610 

62.0 
80.7 
66.4 
67.0 
67.9 

719 
719 
6a  1 
71.0 

5ao 

71.2 

611 

7a  0 

62. 

72.7 

819 


6a4 
58.6 
4a  3 
4a  8 
4a  5 

416 
8a  6 
410 
41.4 

40.5 
41.8 
45.2 
412 
39.5 
417 
40.6 
43.2 


416 

50.1 
2a5 
615 
54  6 
67.4 

616 
64.8 
60.6 
63.2 

415 
611 
617 
6a7 
1.7 


314 
85.7, 
3a  8 
85.6 
313, 
35.6 
2a3 


3a2 
3a  4 

2a  0 

31 

3a  5 

31.8 
3L8 
81.2 

23.6 
21.0 
2a  6 
25.5 
212 
2a  9 
2a  2 
25.0 
14  9 


31.  Oj  17.6 


34.2 
8a  1 
8a  4 
85.8 
319 
47.4 


21.6 
210 
243 
24  2 
2a  5 
1 1 


41.8  31.7 
44.0   34.1 


41.2 
87.0 
29.2 
8a  4 
815 

216 
113 
25.9 
249 

215 
8a  3 
31.5 
2a  6 
32  9 
215 
3a  7 
31.2 


416  819 


318 
315 

lao 

36.0 
310 
41.0 

418 
51 

4a  9 
50.4 

810 
415 
40.8 
4a  7 
40.9 


5a  5  4a  0 

69. 9i  517 


80.5 
28.7 

las 

17.8 
19.0 

a7 

4.5 

lao 
ao 

ia9 
lao 
111 
20.4 
20.1 
-10 
21.5 
21.8 

27.6 
211 

31 
17 
210 
29.1 
33.8 

87.7 
411 
416 
418 

rs 

816 
411 
37.6 
413 


60.0 
57.4 
53.3 
.TO.  5 
52. 6 
IS.  I 

415 
47.4 
47.5 
4a  2 
4a  0 
50.8 
X.8 
4a  7 

41.2 
4a  5 
47.2 
40.0 
40.5 
45.1 
418 
415 
3a  1 

419 
416 
512 
415 
47.8 
51.8 
515 
53.0 
55.1 

53.3 
49.5 
43.6 
41.8 
45.6 

316 
312 
310 
38.1 

4a  3 
42.6 
416 
416 
318 
36.3 
41.2 
41.2 
415 
47.4 

414 
119 
412 
512 
54.6 

60.2 
63.1 
6a  2 
62.2 

418 
616 
61.7 
69.8 
5i.5 
61.4 


66. 4j  7a  8 
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Mean  tenijperafure  (in  degrees  Fahrenheii)  at  stations  of  the  Signal  ServiMj  United  States 
-^rmtfi  for  each  month  and  the  year,  fo, — Oontiniied. 


Stations. 


HlddlePlateMi: 

Winoemuoca,  Ner 

Salt  Lake  City,  Utah.. 
Xforthern  Plateau : 

Boi86  City,  Idaho 

LewUton.  Idaho 

Dayton,  Wash 

Spckane  Falla,  Waeh. . 
Kortb  Paoiflo  Coast: 

Canby,  Fort,  Wash 

Olympla.  Wash 

Tatoosh  Island,  Wash . 

Portland,  Oreg 

Bosebnrg,  Oreg 

Middle  Paoiflo  Coast: 

Gape  Mendodno,  Cal. . 

B«dBlaff,Cal 

Sacramento,  Cal 

San  Franoisoo,  Cal  — 
South  Paoiflo  Cosst : 

Los  Anffeles.Cal 


San  Diego,  Cal . 
totions: 


Alaska  Stal 

SaintM1ohael's,Fort,  Alaska 

Sitka,  Alaska .T* 

Unalashka,  Alaska 

Behring'alsland,  Behzing 
8ea>  ••«••••* -■■•>•• •■>•••• 


28.0 
27.9 

28.5 
8L6 
8a9 
23.7 

42.8 

87.8 
4L6 
89.8 
89.8 

46.6 
46.8 
4&.8 
49.8 

52.0 
52.8 

&8 
87.0 
81.8 


o 

30.0 
29.7 

80.6 
80.4 
20  1 
24.2 

8&2 
86L9 
8&6 
88.0 
38L8 

44.6 
47.0 
47.7 
40.7 

58.1 
58.6 

L6 
82.7 
88.8 

88L8 


o 

88.9 
40.0 

4L5 
43.2 
42.4 

sao 

44.0 
43.3 
42.7 
46.0 
46.0 

48.6 
58.7 
68.4 
52.5 

54.7 
65.1 

10. 

87.0 

88.0 


t 


46.2 
47.9 

49.0 
50.8 
48.9 


47.4  5Sl7 


50.5 
48.0 
49.2 
51.1 


47.8 

56.8 
53.9 

OT.6 
57.8 

19.0 
42.7 


85u0  89l4 
96.81  29.6  86L0 


53.4 
57.1 

57.2 
5&6 
65.9 


58.4 
58.1 
50.9 
56.6 


50.5  56.0 


51.0 
66u8 
63.4 
57.0 

61.8 
6L4 

88.2 
46L6 


63.5 
68.5 

66. 
66. 
68.0 
63.8 

65u2 

5&4 
63. 
6L7 
6L8 

54.6 
74.9 
67. 

67.91 


7L7 
74.4 

72.1 
72.8 
67.4 
67.9 

58.6 
61.1 
5&8 
64.8 
66u6 

53  8 
82.8 
7L9 

58.8 


65.6  68.2 
64.6  66.9 


68.7 
53.8 
60.4 


60.2 
74.2 

7L1 
72.0 
66.7 
67.3 

60.7 
61.5 
56.4 
64.2 
68.8 

66.0 
79.8 
70.7 

6ai 

60.6 
6&5 

62.5 
65.8 
60.4 


68.7 
63.2 

6&6 
59.7 
6a2 
65.7 

67.6 
5&6 
62.9 
68. 

5a9 

67.2 
72.2 
6&1 
69.2 


0&8 


44.9 
4^6 

47.0 
49.0 
4&1 
47.1 

51.8 
4&9 
49.1 
52.9 
50.1 

58.8 
60.2 
59.1 
57.4 


67.61  6L8 


48.6  8L8 
5L9  4&1 
47.0  42.0 


42.2  47.4  6L8  47.S  88L1  80.4  27.4  85.7 


33.0 
86.1 

86.6 
3&0 
87.4 
86.9 

42.1 
48.2 
46.4 
44.4 
48.1 

6L8 
68.7 
5L1 
54.2 

87.4 


6L6  67.2 


19. 

42.2 

84.7 


9 

< 


32.4!  48.0 
83.6  5a8 

81.8*  49.4 

31.3.  60.4 
80.6' 4as 
27.6  4612 

25.8148.9 

sols' 4a» 

89.4,  47.8 
40.1  6L4 
4L6.  6L6 


40lO 
46.6 
4&1 
5L2 

64.6 
65.6 


0     4.4  »L7 


86.2 
82.0 


SL2 
8L6 

sas 

s&o 

80L4 

aai 


48.9 
40.6 
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APPENDIX   za. 

Annual  and  mean  atnnual  temperature  (in  degrees  Fahrenheit)  at  ataUons  of  ike  J^gnal  Ser- 
vice, tfnited  Statee  Army. 

[The  daily  meanb  are  obtained  by  dividioff  the  Bum  of  the  three  telegraphio  obaervatloiis  bv  S;  the 
monthly,  by  dividing  the  sum  of  the  daily  by  tbe  nnniber  of  days  in  the  month ;  the  annoal,  by  di- 
viding toe  Bom  of  the  monthly  by  12.  From  AnguBt  26,  1872, 1o  if  ovember  1, 1879,  obeervations  were 
taken  at  7.85  a.  m.,  4.35  and  11  p.  m.,  Waahington  timo}  and  from  November  1, 1870,  to  December 
81, 1884,  at  7  a.  m.,  8  and  11  p.  m.,  Waahington  time.] 


Stationa. 


New  England : 

Eastport,  Me 

Portland,  Me 

Mt  Washington,  N.  H 

Boston,  Maee 

Block  Island,  B.I 

New  Haven,  Coon 

New  London,  Conn . . . 
Hiddlo  AUantio  SUtea : 

Albany,  N.Y 

New  York  City 

Philadelphia,  f»a 

AtlantlcCity,  N.  J... 

Barnocat  City,  N.  J  ... 

Capo  May,  N.  J 

Sandy  Hook,  N.J 

Dol.  Breakwater,  Del.. 

Bii.ltimorf>,  Md 

Waahington  City 

Cape  Henry,  Va 

Chincotea;2:ae,  Ya 

Lynchbnrg,  Va 

Norfolk.  Va 

South  Atlantic  Statea: 

Charlotte,  N.C 

Hatteras,  N.  C 

Kitty  Hawk,  N.C 

Macon,  Fort.  N.C 

Smithvillp,  N.C 

Wilmington.  N.  C 

Charleston,  8.  C 

Angnsta,  Ga 

Savannah,  Ga 

Jackson villo,  Fla 

Xlorida  Peninsula : 

Cedar  Keys,  Fla 

Key  West.  Fla 

Baatem  Gulf  Statea : 

Atlanta.  Ga 

Peneacola.  Fla 

MobUe,  Ala 

Montgomery,  Ala 

Vioksbnrg,  Miss 

New  Orleans,  La 

Western  Gulf  States : 

ShrovoDort,  La 

Fort  Smith,  Ark 

LlttloKock,  Ark 

Galveston,  Tex 

Indlonolo,  Tex 

Paleatino,  Tex 

Bio  Grande  Valley: 

Bro wnavill e,  Tex 

Kio  Grande  City,  Tex  . 
Ohio  Valley  and  Tenneaaee: 

Chattanooga,  Tenn . 


1873. 


1874. 


1875. 


187& 


43.7 
25.41 
48.3] 


47.81 

47.41 


50.2! 
51.5 


6L7 


54.8 
54.8 


55.0 
5&1 


41.1 
44.9 

25l8 

4a  7 

49.2 
49.1 

48.3 
51.4 
52.6 
51.6 
51.0 
52. 2 
49.8 


88.6 
44.1 
23.5 
40.2 


55.5 
55.9 
59.1 


56.6 
5&7 


63.0 
64.6 
62.9; 
65.0 
68.2 


40.8 
4&0 
25.9 
47.8 


4&2  50.7 
47.3  49.5 


1877. 


42.6 
48.8 
27  8 
49.2 


I 


43. 6.  47. 0 
4&6   50.6 


50.1 
49.2 
48.8 
50.2 
49.1 


53.1 
52.2 
57.6 


55.3 
57.6 


52.5 
51.1 
5L0 
53.6 
5L9 


52.4 
51.0 

48.1 
52.6 
53. 0< 
52.5* 
52.  l! 
54.8 
53.8 


187& 


48.0 
49.1 
28.0 
49.2 


54.9 
54.4 
58.4 


56.8 
65.5 
58.8 


77.0 


68.6 
65. 7j 

64.4 
60.5 


57.1 
58.0 


59.8 


59.2 
6a9 


59.8 


63.1  63.2 
6L5  6L6  62.4 
64.8  65.5!  66.11 
03. 3,  63. 41  64. 3| 
65.8  66.6  67.0. 
68.8   6&4    69.1 


5L3 

48. 

62. 

54.6 

53.0 

52.4 

56.0 

53.4 


56. 

56L0 

59.6 


68.7 
59l8 


60.1 


77. 8;  78. 1 


•r 


66.0, 
64.2 
65.8 
68.0 

64.5 


60.3 
69.6 


67.9 
66.1' 
66.0 
69.9, 


77.0 


77.0 


66. 71  66. 0  66. 8 


65.2 
64.0 
08.8 


68.0  65.2 


•i- 


70.5 
70.6 


69.8 
69.4 


64.6  65.3 
64.8  64.9 
68. 4'  68  3 


64.7   04.8   65.6 


68.7 
62.2 
66.5 
65.2 
67.8 
68.3 


77.1 


67.3 
65.8 
66.0 
68.9 


70.11  69.0'  70.0 
69.7  69.4   70.7 


72.7 


1879. 


40.6 
47.1 
2.'i.8 
47.8 


50.7 
49.7 

46.4 
51.3 
53.4 
51.5 
50.7 
54.2 
6L6 


55.6 
55.1 

5&8 


68.4 
69.2 


60.4 
59.3 


68.1 

62.6 

66.7 

65. 

67.4 

69.3 


77.1 
61.5 


67.0 
65.6 
66.3 
09.8 

^6.0 


70.8 
7L1 


73.7 
74.2 


60.7 


1880. 


42.8 
48.7 
27.6 
49.4 

51.6 
60.8 

50.4 
52.2 
54.5 
53.3 
52.4 
5,5.6 
53.5 


1881. 


56.4 
55.6 
60.6 

68.2 
60.5 

60.8 

6L3 


65.0 
63.6 
67.2 
65.4 
68.0 
70.2 

70.9 
78.7 


42.1 
4&4 
27.6 
4a  5 
50.8 
49.8 
50.8 

5L4 
52w2 
54.2 
52.7 
51.6 
54.7 
53.3 
54.4 
57.1 
55.0 
59.5 
54.7 
59.8 
59.9 

61. 4< 
6L9 
59.7 
62.4 
63.4, 
64.2 
66.8, 
65.7 
67.8 
70.2 

70.6 

7ai 


I 


1888. 


1884 


62. 1|  62.0 
68.3  6a3 


^0 
65.2 
69.4 

65.6 


61.9 
69.8 
69.5 


72.6 
72.8 


60.3 


oao 
oai 

6&8 

6a7 

66.4 


63.0 
70.1 
70.1 


72.6 
73.  ( 


1  Beoord  incomplete. 


78.8 
O 

60.4 

*  No  record. 


6a8 


41.6 
4a  0 
25.6 
4ai 
50.0 
4a  7 
49.8 

51.0 

51.  5 
54.6 
52. 6| 

52.  o; 

55.2 
52.7! 
54.0' 
65.7 
54.9, 
5a  9 
55.2 
57.7 
59.8 

60.41 
61.7. 
59.5, 
62.4 
63.2 
64.2 
67.1 
65.3 
68.1 
70.4 

7L1 
7a2 

6L8 
68.4 
6a2 
66.0 
66.9 
70.8 

66.2 


40.6 
46l4 
24.3 
47.6 


49.2 


63.0 
5L4 
51.6 


60.0 


50.6  51.6 


63L5 
62.6 
62.0 


62.9 
7L6 
7L8 


41.6 
47.6 
27.4' 

4a  31 

4a  8  49.  &I 
47.5  4a  8! 
4a8  49.7 


11  4L8 

12  47.0 


12 


12  4a  2 


26.2 


49. 6> 
49.9 


53.81  64.8 
51.6   62.2 

53.3  54.1 
55.1;  56.2 
54.0,  56.1 
5a3   ia7; 

54.6  55.6' 
57.5  67.6 
5a  9  60.41 

60.  5'  6a  5' 
61.2  62.2 
59.5  60.4 
61.9,  62.7, 
63.1  6a  8! 

64.0  64.0' 
6a6  6a7 
65.8  6&2 
6a  3  67.11 

7a  6  6a  ej 

72. 4|  70. 7 
7a  4|  77.6, 
I  I 

6L  5!  61. 1 
6a  a  67.8 

6a9  6a7| 

66.7,  65.4 

66.4  66.6 

71. 1  69. 8 

65. 8*  65. 1 

5a  7i  sa» 

62.1'  6L4 
7a  6  7a  3 

7a  8  6a  4 

65.7  64.4 


72.7  7L6 
(»)    ,  7a  6 


12  49.6 

11  4a4 

12  51.3 
12   53.2 

11  52.0 
11.  5LS 
12j  53. » 
ll'  52.0 

4   54.0 

12  55.6 
12;  55.9 

11  5a» 


55.0 
57.6 
59.3 


6  6a6 
4'  6La 

9;  5a8 
4I  62.4 
9i  63.5 
12<  6a  1 
12|  6a  2 
12!  64.7 
12  67.1 
12  6a5 


7L1 
77.7 


61,7 

5  68.4 

1    67.2 

12   65.6 


65.7 
69.4 


65.7 
59.5 
G2.S 
12  7a  2 
12  7a  1 
6S.0 


72.g 
4j  73.4 


6a8'  eae!    «  eai 
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Jammdl  mmd  mecm  annual  temperature  {in  degreti  FdhrenheU)  at  $iation»  of  tite  Signal  Ser^ 
vio0,  United  Staiee  ilrmy— Continued. 


um 


1874. 


187& 


1878. 


1877. 


1878. 


187a 


1B80L  1881. 


1882. 


1888. 


1881 


OfaJoTalley  and  Tennw- 
106    Cantlnned; 

fnoxrflle^  Tenn 

Memphis,  Tenn 

Vashville,  Tenn 

I.oalBTille,  Kt 

IndJanapoUoj,  Ind 

Cfnctnnsti,  Ohio 

Cotnmbu,  Ohio 

Plttolnirg,  Pa 

LowLflikM: 

Biiflklo,K.T 

Oewe^.  N.T 

Sochester.  K.  T 

Srie^Pa   

Cleirelniid.  Ohio 

Swdnakr.  Ohio 

Toledo,  Ohio 

Dotroit,  ICioh 

Upper  lAkes: 


68.6 

69. 

.19.1 

66w7 

61.9 

65.0 


67.8 
82.4 
61.6 
67.8 
64.6 


56^6  66l7 


60.4 
68.4 

64.6 
60.2 
6&0 


60.1 

58. 

66.2 

62.9 

66.2 


o 

67.0 
60.9 
69.6 
67. 
64.3 
60i2 


57.6 
6L9 

6ao 

67.8 
56.0 
67.0 


60.4 

46.0 
46.3 
46wl 


4&6 


6L7 

46.2 

46.9 
4&7 

6ai 

60.6 


4&8 

42.7 
44.2 
48.9 
46.4 
46.9 


61.6 

46.8 
47.2 
46.8 
49.0 

4ao 


62.8  62.8 


J 


47.8, 
49.0 
4a6 
60.8 
60lO 


AIpenft.Mich... 
Beoanaba,  Mioh. 
Giaad  Uaren,  Mich . 


Mackinaw  City,  Mioh. 

Maraaetto,  Mich 

Port  UoTon,  Mich 


49.3 
46.2 

89.7 
89.2 
4&2 


49.8 
48.8 

41.2 
40.4 
47.5 


46.7 
44.1 

87.2 
86.1 
43.3 


60.2  62.1 


47.2 

40.9 
89.8 
46.9 


49.0 

4a  8 
42.6 
48.9 


89.2 


4L2 


ChioagOL  HI. 
Uwanke 


Milwankee,  Wia 

Dolath,  Minn 

Upper  Miaaissippi  Valley : 

Saint  i*aiil,  Minn 

LaCroase,  Wto 

Davenport,  Iowa 

Des  Moinea.  Iowa 

Dnbaqao.  Iowa 

Keokok.  Iowa 

Cairo,  lU 

Sprm^Elieid.  Ill    

Saint  bonis.  Mo 

MlaBoan  V alloy: 

L«aTenwortli,  Kaas 

a,  X*ehr 


47.2 
43.9 
89.8 

4L6 
48.6 
49.0 


60.4 
4&0 
89.8 

43.8 
47.5 
49.6 


37.0 
41.7 
46.4 
40.8 
3&8 

89.8 
43.] 
4&4 


40.8 
44.9 
49.0 
43.9 
87.9 


44.4 

4&8 

60.3 
45.8 
43.5 


42l3  47.6 
46.5  4&8 
4&8  60.8 


60.6 
60i 


48.9 
62.6 
68.4 


44.8  47.6 
4&6  51.0 
65.7   67.1 


Bennett^ort,  Dak . 


63.7 


61.7 
4a  6 


66.8 


64.2 
60.0 


6a9 


61.0 
46.3 


Unron, 

Tankton,  Dak 
Xxtreme  Korthweet : 

Moorbead.  Mmn 

tSaint  Vincent.  Minn  .. 

BJamarok,  Dak 

Itaford,  l<*ort,Dak 

Sorthem  Slope: 

Aaainahoine,  Ft,  Mont. 

Jlentoii,  Fort,  Mont. . . 

Coater,  ITortk  Mont 

Helena,  Mont 

Maginnia,  Port,  Mont. . 

Shaw,  Fort.  Mont 

Deadwood,Dak 

Cheyenne,  Wyo 

north  Platte, l(ehr  ... 
MMdle  Slope: 

Denrer.Colo 

Piko'a  Peak,  Colo 

West  las  Animas,  Colo. 

Uodice  City,  Kana 

Elliott.  Fort,  Tex 

fiootbem  Slope: 

SUl,  Fort.  Ind.  T 

Cenebo.  Fort.  Tex 

DaTte,Fort,  Tex. 

Stockton,  Fortk  Tex. . . 
ISoaibera  Plateau :  * 

Santa  F6.N.Mex 

ElPaao.  Tpx 

Apaelie^  Fort  Axis 


46.7 


4L2 


36.0 


42L5  4a8 


42.1 


44.8  45.6 


4&1 


49.8 

lao 


42.6 
4^3 


4a  6 

ia2 


62.4 


4a6  4ao 


4a  0 


66.4 

6a2 


4a  6 

52.9 
6a6 


5a4 

53.8 


4a 6  50.9 


4a5 


sas 


(•) 


44.8 
47.6 


4a  6 

lao 


47.6 


4a7 


42.4 


O 


44.2 
4a  2 


48.8 

ia4 


6a 2i  6a2 

5a  5 


47.6 


4a8 
51.2 
4a  6 
61.8 
60.5 

sao 
6a  8 

48.6 

46.0 
44.6 
60.1 


6a8 

61.6 

60.6 

67. 

6a8 

5a2 

518 

6a  1 

4a  4 
4a  8 

47.4 

4a  7 
4a  1 

60.8 
51.2 

4ao 


o 

6a6  6a7 


61.0 
60.2 
67.4 
6a9 


615 
6L2' 
682 
54w7, 


o 

6a2  57.9 
616:  61.4 


6a8 


57.9 

6a8 

6a8  67.7  6a9 

5a  7i  617 

618 


63.6 
614 


64.0 


47.6 
40.1 
4a7 
60.4 
60.0 
5L4 
6L0 
4a7 


4L3  412 
40.9  41.8 
47.8  413 


47.8 
4a  2 

4a6 

60.0 
49.8 
61.3 
6L8 
5L2 

411 
41.1 
411 


4a5  415  410 
47.9,  4a3  4a9 
61.41  419  60.6 
4a  5'  46.  21  4a  7 
45.3,  4a  0   88.7 


4a  2, 
60.0 
612 


50.6 
65.01 

6ai 


67.4 


6a4 

615 


4a2 


44.8 


(«) 


44.2 
4a  7 


4a  6 
114 


64.4 


61.6 
617 


62.9 
47.6 


4&6 
47.6 

5ao 

418 
4a  6 
519 
60. 6( 


55.7 


54. 5> 
51.  &i 


44.0 
4a  9 
51.0 
4a  9 
416 
53.5 
6a  0 
54.1 
65.1 

64.1 
50.3 


47. 8|  4a  5 


89.6  814 
3a  0  310 


(•) 


416 
411 


413 

410 


418 
419 
47.1 


618  47.4 
21. 9|  17. 9 


64.3   610 
64.4 


610  59.4 
613  613 
610  58  0 

6a7|  6L3 

612  45.4 

6a8  6a. 

63.41  60.8 


41.0 
4&8 
414 
418 
414 

412 
410 
514 
4a  2 
416 
616 
60.6 
616 
619 

64.11 
417 
43.8' 


47.0 
47.9 
4a7 
4a  5 
4a4 
80.7 
61.5 
5L2 

417 
418 
4a2 


413 
4&7 
416 
47.1 
41.2 

416 

4a7 

61.7 
4a  7 
19.0 
516 
512 


511 
614 
6L8 
65.3 
51.1 
5L9 

44.9 
415 
(») 
47.5 
47.8 
(») 
4a  9 
47.7 


67.5 
61.1 
6a7 
67.1 
515 

6ao 

512 
6a2 

418 
411 
410 
48.8 
48  4 
419 
410 
49.7 


817  414 

37.0  312 

44.7  419 

313  417 

311  310 

417  44. 4I 

413  48.2 

414  410 
310  37.3 


414 


419 
43.9 
413 
411 
415 
416 
67.4 
53.9,  51.0 
56.6  516! 

64.71  6L7 
51. 4!  47. 8 
41 7  41 2 
418!  40.7 
47.41  44.0, 


37.9  316 
815,  34.4 
411  41.1 
39.4   4L0 


416 
413 

418 


411 
(>) 
418 
47.9 

50.8 
20.7 


510 
64.0 

61.2 
619 
(>) 
617 

0) 

619 

614 


417 
44.8 
412 
418 


415 
419 
419 
411 

61 

118 


53.6 
54.8 

60.0 
615 
69.3 
6L6 

413 
61.6 
61.3 


84.0 
313 
37.7 
812! 

312 

43.0 
(»)  . 
417, 
315 
416 
415 
414, 
419 


417 
45.5 
418 
47.5 
47.1 
50.7 
57.4 
513 
513 

51.9 
48.4 
415 
40.8 
44.6 

319 
315 
37.8 
87.4 

311 
41.5 
40.9 
412 
88  1 
318 
40.5 
416. 
418, 


*  Beoord  inoompleto. 


*No  record. 


12  57.5- 


61.2 
59.8 
12  67.  a 
12  53.8 


56.0 
617 
511 

414 
47.5 
47.1 
414 
410 
51.  a 
50.5 
414 

41.2 
40.5 
47.2 
410 
41.^ 
45.2 
49  (V 
411 
318 


44.0 
417 
418 

417 
11!  411 
121  51.9 
12  58.2^ 
5  53.0 
12!  55. 4 


12  514 
12  417 
4  416 
41.8 
416 


418  416 
1171  118 
416  417 
51.0  51.2 
64. 8  64. 5 

(»)  I  (»)  ' 
613  62.6 
519  516 
61 3   63. 1 

0)      (•) 
61 61  616 
612  >61.9 


316 
88.2 
314 
318 

40.8 
416 
43.6 
416 
318 
41.2 
41.2 
44.1 
47.7 

418 
111 
4a  2 
618 
54.6 

60.6 
616 
59  8 
618 

47.9 
613 
610 
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Stetions. 

1878. 

1874. 

187& 

1876^ 

lan. 

187& 

1879. 

1880L 

1881. 

1882. 

1888. 

1884. 

1 

i 

) 

Soathem  Platatn^-GontU 
annt,  Fori  Alia 

o 

0 

o 

o 

0 

o 

o 

68.2 
64.7 

0 

60.1 
60.6 

o 

59.8 
62.5 
60.7 
719 

49.2 
5L8 

6ao 

49.8 

o 

68.6 
51.1 
6L8 
70.8 

46.8 
49.2 

48.6 
6L6 
4&6 
46.5 

4&9 
5L5 
51.5 

o        o 
60lO  60.0 

62.5  50.8 
61.9  61.6 
(1)      70.4 

(!)      50.0 
50.8  40.4 

48.1  47.2 
40.8  4&4 

40.0  48L4 

61.7  61.1 

61.8  (>> 

60l6  61.8 
ffL6  60.8 
68.«6&8 

64.7  65l8 

6L6  60.8 
6L2  60.7 

28.2  27.8 

44.8  44.2 

86.6  8S.0 

6 
7 
4 
8 

4 
10 

• 
6 

6 
3 

7 
U 

0 

2 

6 

7 

12 

7 
12 

10 
3 

2 

o 
M.0 

PrasooUk  Aria 

62.8 

62.1 

ThowM.  Cwii|i|  Aria .  .- 

6L4 

Ynina,  Ariar." ......... 

74.0 

78;7 

72.0 

49.8 
61.9 

78.8 

60i0 
63.0 

6L4 

7a2 

^6 

48.9 
49.5 
47.9 

72.0 

IfiddlA  Plateau: 

Wi]i]iemn<^o^  Ifev 

48L0 

Salt  Lake  CitF.  Ftah  . . 

62.4 

6L2 

6L4 

5L1 

Iforthem  PlateauV 

Boifl4  City,  Idaho 

52.4 

00.2 

I^ewistoDjldaho 

.... 

60.4 

TVAvton.  Waah 

v" 

.'.'.'.'.' 

48L2 

Spokane  Falla,  Waafa  . . 

46L2 

NortfiPaoifloCoaat: 

OlvmDia.  Waah 

60.8 
63.8 
68.1 

49.0 
62.4 
52.2 

47.7 
60.4 
50.6 

49.7 
62.2 
52.2 

40l2 

Portland,  Oreg 

62.6 

58.6 

68.8 

68.1 

68.9 

6014 

Boaebors,  Or^ 

ffL9 

Middle  PacifcCMWt: 

fil  2 

BedBloACal 

64.0 
61.3 
5&6 

60.7 
60.6 

26.6 

64.2 
60.S 
56.1 

60.6 
60.1 

2&4 

6L8 
67.2 
64.2 

58.4 
68.5 

28.2 

62.1 
69.2 
65.8 

6L1 
60.4 

28.8 

54.4 

60.1 
59.8 

26.1 
4&2 

ei.4 

BSL2 

8u  FranciaGObCal 

Sooth  PaolfloOoaat: 

Loa  Anffelea.Cal....... 

66l9 

5&7 

66.6 

66.8 

57.8 

8Bw7 
O0l6 

San  DlMOfCal 

6a6 

60.6 

61.0 
26.2 

6L0 
24.8 

62.1 
26.2 

00.6 

Alaska  Stat&na: 

Saint  MIohael'a,  7ort, 
Alaska 7........ 

26L1 

Sitka,  Alaska 

48.9 

Behrin|>  Island,  Beh. 

1Hk7 

*  Boooirfl  tBWBUBilotei 


•Vo 
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APPENDIX    Z3. 

Mwn  Mitg  ramge  of  imimeraturo  {im  degrees  Fahrmkeit)  tU  Btationa  of  ih4  Signal  Seniee, 
UMM  8Me$  Armg,  for  oaok  monik  of  ike  gear  1884.  The  dailg  ramge  i$  the  diformoe 
hokMom  ikokighmi  ma  loweet  temperaiure,  ae  rooorded  bg  BoV-regUtering  fhermometera, 

(The  BMM  dal^  Is  obtained  by  dividing  the  som  of  «h«  dafly  by  «he  DiimlMT  of  days  in  the  B(m 


I 


Bev 


rSudsid; 

fiiwSort,Ve 

PortSud.He 

Moat  Wuhingten, 


BkMskIriuid,R.I.... 
KevHsren,  Coon — 
Kew  London,  Conn  . . 
Iflidle  AtlMitie  Steteo: 

Albniiy,K.Y 

Hew  York  City 

Philadelphin,  Pa 

Atlmtie  City,  N.J'... 

C^>eli[i9,K.J 

flendyHool^K.J.... 
Delawaxe    Break- 

wmter.  Del 

Beltiniore,  Md 

WaehtngtonCity.... 
CtoeHepry,  Va 

fcsar%T^":::: 

flooth  Atlantio  Statoe: 

ChadottOkN.C 

Hatteraa,K.C 

Kitty  Hawk, K.C.... 
lCaeon,Fort,N.C.... 

SaiithTille.N.C 

WUmingtoo,  K.  C . . . . 

Charleeton,  8.  C 

Angneta. 


SaTaimah,  Ghi 

JeckMnville,  I 

Tloifda  Penineola 


Fin. 


Cedar  KeyaiFla.. 
rWeatFla... 


Keyl 


Sanford,] 

tent  Golf 


Fla. 


Athmi 


MobOe, 


Oa. 

Jla. 


Vickai      _ 

KewOrieiaa^La 

ir«8tentOalf8Utea: 

Shraveport^Ifa 

Fort  Smith,  Ark 

UttleSoek,Ark 

Galraaton,  Tex 

Indlanola,  Tex 

PaleeUne.Tex 

SSo  Grande  ValleT: 

BrowttSTille,  Tex . .  . . 

Bio  Orande  City.  Tex 


R9 

10.1 

10.6 
1&7 
13. » 

ie.8 

13.8 

UL8 
IS.  2 
18.4 
14.3 
14  0 
18.6 
12.4 

12.4 
13.9 
14.6 
16.1 
li.0 
1&7 
16.4 

16.3 
1&6 
14  5 
14.8 
16.7 
17.9 
16^2 
17.7 
16L9 

lao 

15.2 

9.2 

19.9 

18.1 
19.0 
18.4 
1&4 
17.9 
1&8 

18.2 
22.0 
16L7 
16u8 
17.8 
19.4 

19.6 
25.8 


o 
li.8 
15.4 

21.4 
16.0 
14.6 
16.5 
14.8 

18.8 
li.5 
14.7 
11.9 
SI2.6 
12.7 
12.7 

18.9 
18.8 
16.3 
16.7 
18.9 
17.8 
18.0 

l&l 
1&2 
17.5 
14.1 
14.2 
1&4 
15.0 
21.6 
16.9 
17.3 

12.5 

9.2 

18.6 

17.2 
16.7 
16.5 
19.7 
1&6 
16.2 


o 
12.8 
15.5 

17.4 
116.0 
12.4 
16.7 
14.0 

1L5 
18.8 
12.9 
12.6 
(«) 
11.5 
1L8 

12.4 
12.8 
14.9 
15  8 
18.6 
17.8 
16.0 

17.4 
18.6 
15.8 
12.8 
18.0 
16.6 
14.0 
1&8 
l&l 
16.5 

12.2 
10.6 
18.9 

15.8 
18.8 
16.6 
18.1 
16ul 
14.1 


18.6 

20.0 

20.2 

22.1 

1&8 

17.6 

11.9 

10.7 

15.6 

18.4 

19.9 

19.3 

1&9 

17.6 

24.7 

28.2 

o 
10.4 
14.2 

12.5 
141 
10.9 
16.9 
15.8 

18.9 
16.0 
16L5 
14  2 
13.1 
12L8 
12.8 

10.9 
147 
18.1 
14  5 
18.9 
17.8 
149 

19L0 
11.8 
12.4 
18.0 
15.0 
17.5 
146 
19.8 
16uO 
16.5 

12.3 
10.4 
20.2 

16.3 
146 
l&O 
18.8 
18.8 
18.5 

20.8 
2L2 
17.6 
10.8 
18.3 


ia6 

•23.8 


14  0 
15.8 

12.5 
18.7 
12.9 
18.6 
18.5 

16.1 
16L7 
17.9 
15.2 
14  9 
13.2 
148 

18.0 
15.9 
20.6 
15.4 
16.5 
10.6 
18.1 

18.6 
1L8 
16L2 
10.6 
13.8 
16.8 
18.2 
19.0 
15.8 
15.9 

12.8 
12.2 
21.0 

16.8 
13.8 
18.7 
19.9 
18.4 
12.6 

1&6 
22.3 
18.0 
10.6 
18.7 
17.6 

17.2 
23.1 


o 
17.9 
18.8 

18.8 
21.3 
18.8 

22.8 
10.2 

20.0 
18.8 
21.5 
12.6 
18.9 
18.7 
143 

12.0 
17.4 
21.4 
146 
16.8 
]a3 
17.2 

15.9 
10.7 
18.1 

las 

18.9 
15.9 
11.9 
15.1 
13.0 
14  3 

13.4 
12.0 
1&4 

142 
18.1 

lao 

17.0 
1&9 
11.8 

21.2 
22.6 
19.1 
10.8 
12.9 
1&8 


141 
1&9 

10.8 
17.3 
10.9 
16.0 
13.8 

15.6 
15.6 
17.0 
141 
145 
11.8 
12.6 

11.9 
15.8 

ia7 

13.8 
140 
19.1 
15.0 

18.2 
9.6 
18.9 
9.1 
1L6 
141 
18.0 
17.0 
13.8 
147 

ILO 
11.0 
1&7 

14  2 
12.7 
16.1 

lai 

19.1 

12.8 

2L9 
24.6 
20.8 
10.1 

ia5 

19.6 


17.0     15.1 
I  26.9  I  27.9 


o 

lai 

14  5 

12.4 
15.8 
9.4 
144 
13.5 

ia9 

14  6 

ia2 

11.4 
11.6 
10.8 
11.8 

9.3 
145 
]a3 
18.0 
11.6 
19.0 
12.1 

lai 
ai 

9.7 

ao 

11.7 
140 
12.6 
17.4 

«ia8 
ia7 

las 

12.7 
17.8 

ia6 

140 
17.7 
19.4 
20.8 

ia7 

2L7 
22.1 
20.4 
10.8 
12.6 
21.1 

17.7 
25.9 


13.9 

ia5 

12.0 

las 

11.8 
20.2 

ia2 
ia5 

17.8 

ia2 

12.7 

ia9 

11.6 

lai 
ia4 

17.9 
21.7 
14  6 

ia2 

2L8 
16w8 

17.5 
10.4 
11.8 
9.8 
12.8 

ia4 

1L6 
17.1 
12.6 
141 

ia4 

10.3 
17.2 

17.6 

lao 
ia5 

20.9 
19.6 

lao 

20.8 
28.9 
19.0 

as 

10.2 
19.5 

lai 

20.8 


12.6 
15.3 

15.2 
17.7 
12.2 

la? 

15.9 
17.8 

ia6 

ia7 

15.0 
16.9 

las 

15.5 

ia2 

16.0 
20.0 
14  5 

lao 

21.4 

ia5 

19.8 
10.7 

lao 

1L7 
15.1 

lai 

12.6 
20.4 
14  9 
15.1 


18.0 
14  0 

lao 

17.5 
14  4 

ia5 
ia8 

149 

ia2 

17.0 
17.8 
17.2 
15.0 
14  0 

ia4 
lao 

19.8 
15.4 

lao 

20.7 
15.8 

19.2 
11.5 
12.6 

las 
lai 

10.6 
15.4 
23.8 
17.7 

ia4 


149  ,  149 

7.2     ao 

la  8  I  20. 1 

la  1    la  6 

14  7  19.2 
ia9     22,5 

21.7  I  24.0 

19.2  2L8 

lai  ]  14  6 

20. 4  i  22. 3 

24.3  •22.6 
ia6  '  19.7 
laO     11.4 

10.8  11.0 
ia2     10.6 

14. 5  la  1 1 
17.1 1  ia4  I 


140 

las 

lao 
i&i 

12.7 

lao 
ia6 

14  7 

ia2 
lao 
lao 

14  8 
12.9 

ia7 

11.4 
12.5 

lao 

14  8 

ia9 
ia5 

14  8 

lao 
ia2 

14  0 

14  8 

lao 
ia2 

140 

ia5 

17.0 
14  5 

11.5 

7.7 

20.2 

las 
lai 

17.6 

ia7 

17.9 

ia7 

19.0 

17.1 
149 
14  5 

ia9 

20.8 
17.8 

ia5 


>88daya.  •20dayB.  •Hoxeoord.  «26day8.  •28  days.  •27  days. 
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19.4 

16.9 

18.8 

19l4 

3L0 

17.5 

16.0 
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17.2 

19.9 

1&8 

17.2 

17.7 

17.7 

14.8 
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17.4 

15.7 

16.1 

16.9 

17.2 

1&2 

12.7 

ia8 

14.4 

16.4 

14.4 

17.7 

ia4 
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1&6 
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22.9 

17.8 

14.4 

ia2 

lao 

16.1 

12.6 

12.0 

ia8 

17.0 

13.8 

14.8 

lai 

17.8 

(«) 

15.0 

ia5 

16.7 

14.9 

15.1 

17,2 

14.6 

12.8 

12.8 

17.6 

14.2 

14.7 

l&l 

17.7 

l&l 

14.9 

lai 

ia8 

16.4 

17.6 

14.9 

17.1 

10.4 

22.7 

ia6 

ia6 

14  8 

l&O 

1&2 

14.8 

17.0 

19.0 

16.8 

lao 

23.2 

22.0 

17.6 

lao 

15.6 

14.5 

ia7 

17.8 

15.1 

18.8 

12.8 

1&6 

16.8 

13.9 

12.4 

17.5 

17.6 

ia7 

ia4 

17.6 

22.8 

19.2 

ia4 

21.0 

17.8 

15.8 
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1&4 

22.5 

21.9 

23.0 
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2L8 
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14.4 
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1&9 
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l&l 
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17.0 
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lai 

m8 

21.6 

19.6 

17.3 
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23.4 

22.4 

22.8 

2a7 

25.0 

21.0 

20.2 

24.6 

20.7 

18.4 

17.0 

21.2 

22.0 

22.6 

lae 

24.4 

22.6 

23.0 

10.2 

27.2 

18.7 

10.4 

17.4 

23.1 

25.6 

21.2 

23.1 

»2a8 

ia4 

25.2 

24.6 

2a8 

21.4 

ia8 

«25.6 

8a6 

10.7 

20.0 

2a  0 

2a  9 

16.0 

15.0 

17.6 

2L6 

18.2 

15.7 

las 

22.8 

10.6 

0) 

20.7 

»28.4 

10.1 

21.3 

2a  0 

2a6 

20.1 

16.1 

14.2 

ia8 

20.0 

20.6 

22.6 

2a  1 

22.1 

19.6 

ia6 

20.7 

21.4 

20.6 

21.1 

22.6 

12.0 

1L4 

11.4 

12.0 

29.7 

32.1 

29.2 

29.1 

22.8 

26.7 

26.6 

2ai 

26.8 

i7.4 

27.6 

24.6 

26.4 

2118 

2a7 

26.7 

h 

i 

CD 

o 

o 

19.0 

las 

22.0 

23.4 

17.1 

17.6 

1A6 

20.0 

ia6 

17.7 

17.0 

ia6 

14.7 

lao 

las 

17.8 

2a  0 

22.8 

14.2 

146 

ia8 

ia9 

20.6 

lao 

l&O 

lao 

lao 

17.4 

14.8 

143 

ia6 

17.6 

ia4 

17.8 

lao 

ia6 

14.2 

ia2 

14.4 

ia8 

las 

ia7 

17.7 

ia6 

las 

17.6 

ia6 

ia6 

14.7 

15.3 

12.4 

144 

ia4 

lao 

ia4 

147 

lao 

15.0 

ia3 

10.0 

lAR 

17.3 

ia4 

lao 

15.2 

las 

17.0 

ia7 

lao 

lao 

18  9 

21.3 

las 

2a  6 

2ao 

2a  1 

25.9 

24  6 

2a3 

22.3 

20.2 

20.0 

21.9 

61.1 

20.2 

23.2 

24  8 

27.6 

2a2 

23.6 

20.8 

25.6 

«2ao 

*27.8 

2a  0 

2a  0 

las 

lao 

10.2 

2a  7 

■25.8 

8a3 

22.2 

24  2 

ia4 

20.6 

80.0 

2a  5 

2a6 

25.0 

2a8 

9a7 

ia6 

1L6 

34.0 

83.2 

2a6 

222 

26.5 

2L8 

2a8 

22.6 

Ohio  Valley  and  Tennea- 

Chattanoogai  Tenn .. 
lozTille,  Tenn 


17.6 
ia6 
ia2 

lao 
ia6 
las 

lai 


KnozTille, 

Memphis,  Tenn 

NaAbTiIle, Tenn ... 

Loni8TiUe,Ky 

Indianapolia.  Ind . . 
Cincinnati,  Ohio... 

Colnmbns,  Ohio I  la  6 

Pittsbnrg,  Pa 17.6 

Lower  Lakes:  i 

BQiIhlo.N.Y 1  146 

Oflwego,  N.T I  1&6 

Koohester.N.Y 146 

Brie,  Pa ,  ia6 

Clexeland,  Ohio '  la  6 

Sandusky,  Ohio ;  140 

148 


Toledo,  Ohio 
Detroit,  Hloh 

Upper  Lakes : 

Alpena.  Mich 

Escanaba,  Mich  — 
Grand  Haven,  Mich 
Mackinaw  Citv.Mioh 
Marqaette,  Mich . . . 
PortHaron,  Mich.. 

Chicago,  lU 

Milwaukee,  Wis.... 
Dalutb,  Minn 

Upper  Mississippi  Yal- 

Saint  Pan],  Minn... 

La  Crosse,  Wis 

Davenport,  Iowa  . . . 

Des  Moines,  Iowa .. 

Dnbaqae,  Iowa ,  ia5 

Keokuk,  Iowa laO 

Cairo,  Dl ia2 

Springfield,  III 

Saint  Louis,  Mo 

Missouri  Valley: 

Leavenworth,  Kans . 

Omaha,  Nebr 

Bennett,  Fort^  Dak . . 

Huron,  Dak 

Yankton,  Dak 

Extrome  Northwest: 

Moorbead,  Minn 

Saint  Vinceut,  Minn 

Bismarck,  Dak      ... 

Buford,  Fort,  Dak... 

Totten,  Fort,  Dak... 
If ortbern  Slope: 

Assinaboine,  Fort, 
Mont 

Benton,  Fort,  Mont. . 

Caster,  Fort,  Mont.. 

Helena,  Mout 

Maeinnis.Fort,  Mont. 

Poplar  River,  Mont  . 
•     Shaw,  Fort,  Mont . . . 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr.. 
Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo.... 

West  Las  Animas, 
Colo     

Dodge  City,  Kans  ... 

Elliott,  Fort,  Tex 

Southern  Slope: 

Concho,  Fort,  Tex... 


las 

ia6 

ia2 
ia7 

20.6 

lao 
ia4 

1&9 
21.6 


2a8 
lao 

22.0 

2a  4 


ia8 

17.8 
17.7 

2a  8 
2a6 
2a  5 

22.6 

2ai 

24.7 
22.1 
2a7 


2a  2 

20.4 
23.8 
14  7 
17.1 
»22.7 

lao 
ia6 

21.1 
23.8 

23.6 
12.4 

82.6 

2ao 

248 


lao 
ia7 
las 
ia4 
ia4 
ia6 

142 
19.5 
240 

17.4 

ia4 

2a  1 

17.6 
17.1 

ia2 
ia4 

20.2 

lao 
ia2 
ia2 
lao 
2ao 
lao 
las 
las 

14  9 


20.1 

lao 

21.0 

lao 

2L2 

ia4 
ia5 

17.4 

ia6 

ia6 
2a  1 
2a  0 

241 
2L0 

24  4 
25.1 
2a  4 
20.8 
»J5.5 


17.0 

las 
las 

17.1 

las 

17.1 

lao 
lao 
2a  0 

lai 
lai 
ia6 

14  0 
141 

ia4 
ia3 
ia8 

17.9 
17.6 
12  6 

147 

ia4 

17.6 

las 

1&4 
U.1 


2a3 

14  8 
21.0 


17.9 
20.8 

laa 

ia6 
ia2 
ia6 
ia4 
lao 
2a2 

ia4 
ia2 
ia2 
ia2 

17.1 

lao 

17.1 

ia2 

17.1 
16  8 

ia6 
ia8 
lai 
ia6 
ia2 

14  9 

las 


ia9 
ia4 

2 


2a 8  I  ia7 

22. 1     21. 2 


ia8 
lao 
ia4 
ia4 

20.1 
20.6 
24.1 
22.8 

ia6 

22.8 
22.4 
22.0 
2a  8 
24.1 


24  2 

24.0 

20.5 

«2a2 

2a9 

29.0 

20.1 

20.6 

21.4 

21.0 

2ai 

25.6 

25.1 

2a  0 

lao 

ia8 

2a  1 

29.6 

2L7 

2L0 

243 

2a8 

ia7 

ia8 

2a8 

32.1 

21.5 

22.1 

»22.5 

2a  9 

27.0 

29.8 

20.1 

ia2 

17.9 

ia9 

17.2 
17.6 
27.4 
24  2 

ia7 

22.6 
2a  6 
22.8 
8L4 
248 


29.8 
84  4 
32.6 
22.7 
22.6 
8a5 
80.1 

lai 
2ao 

20.7 

2a8 

U.8 

29.2 
ia9 
2L8 

27.2 


21.0 
23.1 
19.6 
22.0 
17.2 

las 
ia8 

17.6 
19.3 

lai 
ia6 
ia7 

14  8 

ia9 
ia7 
ia7 

148 

lao 
lai 

14  0 
1L6 

ia6 

14  6 

ia6 
ia5 
ia7 


17.4 

ia6 

17.2 

ja4 
las 

17.8 

las 

17.4 

las 
ia6 

21.1 
31.0 
25.8 
22.8 

1A8 

ia2 

22.6 

22.3 
20.7 


244 

2&7 
27.8 

ia2 
2a  4 
2a  5 
2a  6 
lao 
2a4  1 
2a  5  < 

26.4 

las 

84.6 
241 
25.2 

22.3 


>  Becord  incomplete. 
*27  days. 


'  Made  a  station  of  the  second  order  June  9,  1884     •  29  days. 
«28days.  •26dayB. 


'23  da  vs. 
•25  days. 
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Amtlieni  Slope— ConVd. 

I>ftTla,Fort,  Tex  .... 

Stockton,  Fort,  Tex . 
fioetbeni  PlatOMi: 

JBIPmo,  Tex 

ApoehcL  Fbrt  Axis . . 

Grant,  Fort,  Tex 

PrMoott,  Axis 

Thomas,  Cwnp,  Aria. 

YomAfAxia 

Middle  PUtoMi: 

Salt  lAke  City,  Utah. 
If ortheni  Plateau: 

Boia<  City,  Idaho. . . 

Lewiaton.  Idaho 

Da7taii.Waah 

Spokane  Fklla,  Wash . 
Iforth  Paeiilo  Goart: 

Canbj,  Fort,  Wash . . 

Olympia,  Waah 

Tatoosh  Island,  Wash 

Portland,  Oreg 

Boaebarg.  Oreg 

l£kld]ePadflo  Coast: 

Cape  Mendooino,  Csl . 

Mr* 
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25.9 
S7.6 

20.8 
80.1 
IfliT 
24.7 
2&9 
2L8 

IBb2 

28.6 
13.8 
18.9 
•16.1 

a4 

9.5 
&2 
18.0 
1L3 


9.5 
10.6 
l&O 

&1 


1  Blnii;  Cal 
Sacramento,  Cal . . 
San  Frsooisoo,  Cal 
Sooth  Paeiflc  Coast: 

LosAngelee,Cal....|  2L5 

San  Diego,  Cal 19.0 

Akska  Stations: 

SalatHlohael's,  Fort, 

Ahwka 

Sitka,  Alaska 

TTnalsshka,  Alaska .. 

Behring*s  Island, 

Behring  Sea 
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2a4 

25.2 
12.7 

2a8 
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as 

11.5 
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»2as  I  2a7 
2ao  I  22.9 
1L4  I  ao 


1 


27.0  25.7     2a  1     2a  2 

14.1  12.0     14.6     18.1 


as 
lai 

1L2 

ia7 


ILO 

lao 
ia7 

ao 


12.7 
a  4 
a4 

as 


25.6 
24.9 

24.5 
25.4 
20.2 

22.4 
24.8 

ia8 
lao 
lai 

18.3 

ia4 

15.0 

a? 

ILS 
7.6 
12.0 
14.5 

as 
ia4 

14.0 
7.0 

17.2 

ia7 


14.9 
ILO 

ao 
as 


'22da7a.     •29  days.      'SI  days.     «28day8.      'Beoord  incomplete.     «KoreooTd.      '27  days. 
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A  PPENDIX    14 

Mighett  temperaiurB  {in  degrees  Fahrenheit),  and  year  in  which  it  oceianred,  at  etaUone  of  the 

menoemewt  of  o^eervaiione  at  eocftr 

[From  Mlf-regit- 


Stattoni. 


Juiiuucy. 


®      Year. 


Febrauy. 


o      Tear. 


Kazoli. 


Ymt. 


ApxiL 


o     Year. 


Maj. 


o      Tear. 


KewEnidand; 

Baa^rtkMe 

Portland,  Me 

Moant  Waahington,  K.  H. . . 

Beaton,  Masa 

Thatoher's  Island,  Maaa ... 

Block  Island,  S.  I 

ll'arragansett  Pier,  B. I .... 

Point  Judith,  R.  I 

Kew  Haven,  Conn 

New  London,  Conn 

Middle  Atlantio  Statea: 

Albany.N.Y 

New  Fork  City 

Philadelphia,  Pa 

Atlantic  City.  N.J 

Bamegat  City,  N.J 

Cape  May,  N.J 

LitOe  Bgg Harbor,  N.  J . .. 

Sandy  Hw>k,  N.J 

Delaware  Breakwater,  Del 
Baltimore,  Md 

Ocean  City,  Md 

Washington  City 

Cape  Henry,  Ya •*., 

Chincoteagne,  Ya 

Lynchburg,  V  a. 

Norfolk,  Ya : 

South  AtlanUo  Statea: 

Charlotte,  N.  0 

Hatteias,N.C 

Kitty  Hawk,  N.O , 


51 


42 


1874 
1876 
1874 


00.6  1876 


5L4 
68 
66 
71 


1880 

1888 
1884 
1884 
1876 


1876 
1876, 
1880 
1876 

1880 


1874 
1870, 
1880 
1874, 
1876 
1884 
1874 
1882 
1876 


1874, 
1876 
1876 


1876, 
1870 
1871 


1870, 
1880 
1884 

1876 


47 

68 

48 

64 
60 

64 

62 

47 
66 

62 

68 
60 

76 

71 

70 

60 

61 
71 
66 

78 

71 

78 


71 
76 

81 

76.6 
71 

77 


1874, 
1878 
1880 

1888 

1880 
1880 


1884 
1883 
1884 
1880 

1880 

1880 
1874 

1874 

1880 

1880 

1880 

1888 
1874 
1880 
1874 

3888 
1874 
1880 

1888 
1874 

1871 

1888 
1884 
1880 


68 
66 

47 

72 
66 

6Sl3 
60 
68.2 
60 


64 

72 

76 
72 

78 

66 

61 
67 
78 

76 

66 
70 
88 


72.2 
70 


81 


1878 

1874 

1876 

1880 
1880 

1884 
1884 
1884 
1880 

1678 


1878 
1870 


1880 


1880 


1883 
1880 
1880 
1880 


1888 
1880 
1870 


1882 
1870 


1880 


70   1880 

60.8  1884 

80   1878, 
1  1880 


78 
0L5 


02 


1877 

1881 

1883 

1872 
1881 


1882 


1884 
1880 


1880 


1881 
1872, 
1877 
1872 

1878 


1880 


1870 

1882 
1880 
1880 
1881 


1872 

1876,1 

1878,, 

1880. 

1881  ! 

1881 

1873 

1871 


1880, 
1881 

1881 

1878, 
1880 


80 

04 

62 

07 
86 

78.8 
76 
70 
80 

88 


06 


01 


81 

80.8 
03 
88 
06 


85.7 

06 

06 

88 
04 

08 

04.4 

88 

06 


1877 

1880 

1870. 
1880 
1880 
1880 

1881 

1883. 
1884 
1884 

1880 


1881 


1880 
1880 

1880 

i8n. 

1880. 
1881 
1880 


1874. 
1880 
1884 
1880 
1880 
1881 


1884 
1880 

1876 

1881 
1877 

1880 

1881 
1881 
1880 
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APPENDIX    Z4. 

S§Ma  Service,  United  8Uite$  Army,  finr  each  month  amd  the  year.   ((kmuMedfremtheeem' 
toeedimelmdimg  Deeember,188i.)  i— a-~y 


Jime. 

July. 

August. 

Sepfceniber. 

October. 

Koyember. 

December. 

Higheat 
on  record. 

• 

T-,. 

• 

Yew. 

o 

Tear. 

o 

Yew. 

o 

Te«p. 

e 

Year. 

o 

Year. 

o 

Year. 

M 

1884 
1878 

80 
87 

1878. 
1880 
1870 

88 
05 

1880 
1876 

82.8 
04.6 

1884 
1881 

80 
88 

1870 

1870, 
1881 
1871 

64 
66 

1882 
1882 

64 

60 

1877 
1884 

88 
97 

1880 
1878 

71 

1878 

72 

1881 

74 

1872 

66 

1880 

60 

47.8 

1881 

48 

1884 

74 

1881 

m 

87.7 

1874 
1B8A 

101 
88.0 

1880 
1882 

0618 
85 

1881 
1878, 
18781 

101.6 
06 

1881 
1881 

00 
81 

1881 
1870 

76 
66 

1876 
1882 

66 
87.4 

1881 
1881 

101.5 
95 

1881 

1881 

816 

1888 

88 

1881, 
1881 
1882 

82 

1880 
1882 

86.6 

1881 

7&4 

1881 

70 

1881 

60 

1884 

86.5 

1881 

n 

1888 

80 

01 

1882 

80 

1882 

70 

1884 

72 

1882 

60 

1884 

91 

1884 

78 

1888 

8« 

1888 

82 

1688 

80 

1884 

72 

1884 

70 

1882 

68 

1884 

84 

1B83- 

tt 

1880, 
1888 

86 

1878 

00 

1878. 
1876, 
1881, 
1884 
1878 

100 

1881 

86 

1881 

7L6 

1882 

82 

1876 

100 

1881 

88 

1880 

88 

1878, 
1878 

00 

02 

1881 

88.7 

1879 

72 

1882 

80l6 

1879 

08 

1876, 
1878 

n 

1874 
U7B 

04 
00 

1883 
1876 

08 

06 

1876 
1881 

06 
100.2 

1881 
1881 

84 

8&8 

1881 
1881 

70 
74 

1876 
1882 

68 
66u2 

1881 
1881 

06 
100.2 

1881 
1881 

87 

1874 

100 

1876 

80 

1881 

10L6 

1881 

87 

1870, 
1881 
1881, 
1884 

77 

1870 

70 

1873 

10L5 

1881 

m 

1S7< 

00 

1880 

9L8 

1881 

04 

1880 

88 

72 

1888 

64 

1877 

90 

1880 

8&8 

1881 
1883 

08 

1870 

00 

1874 

06 

1881 

82.6 

1881 

78 

1870 

88 

1875 

96 

1879, 
1881 

88 

1888 
1874 
1880 
1974 

1888 

01 

1878 

88 

1878, 
1877 
1882 
1881 
1881 
1881 

1882 

87 

1880 

86.7 

1884 

00 

18701 
1884 
1882 
1881 
1881 
1870 

1884 

62 

1881 

91  - 

1872 

88 
87 

88 

vr.8 

88 

00 

100 
01 
00 

88 

1882 
1876 
1880 
1878, 
18781 
1880 
1884 

88 

00.2 

08 

08 

80 

06 
101 

08 
101 

85.8 

1882 
1881 
1881 
1881 

1884 

8L8 
87 
84 
80 

88.9 

1884 
1881 
1881 
1879. 
1881 

1884 

76 
78 

78 
78 

68 

60.4 
08.5 
60 
71 

61 

1884 
1881 
1881 
1881 

1884 

99 
101 

03 
101 

89 

1882 
1881 
1881 
1881 

1882, 
1883 
1881 

USLB 

1874 

108 

1870 

101 

1881 

104.8 

1881 

02.8 

1881 

80 

1870 

78 

1873 

104.3 

88 

1874 

101 

187S, 
1878 

108 

1881 

04 

1876. 
1877, 
1881 

88 

1870, 
1881^ 
1888 

81 

1876, 
1879. 
1883 

76 

1875 

103 

1881 

88 

tr 

1808 
1874 

016 
18L8 

1884 
1881 

91 

100 

1881 
1881 

87.8 
0&8 

1884 
1881 

84.2 
01.8 

1884 
1884 

70 
8a2 

1882 
1882 

64 
73 

1881 
1873 

04.5 
101.8 

1884 
1881 

Ml 

1874 

10316 

1878 

00 

1881 

06 

1880 

80 

1881, 
1884 

80 

1879 

78 

1873, 
1874, 
1875. 
1870 

102.5 

187a 

87 

1881 

101 

1879 

100.6 

1881 

04 

1881 

91.01  1884 

80 

1870 

71 

1884  101  i  1870- 

II 

88 

1882 
1880 

08 
100 

1881 
1878 

02 
80 

1881, 
1883 
1881 

00 
06 

1881 
1880 

00 
00 

1881 
1881 

70 
70 

1882 
1879 

71 
78 

1884 

1875^ 
1879 

92 

100 

1881, 
1883 
1878 
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Highest  temperature  {in  degrees  Fahrenheit),  and  year  in  which  it  occurred,  at  eioHont  of 


StatloDA. 


Janiuury. 


o      Tear. 


FebxQftry. 


o      Year. 


March. 


o      Year. 


April. 


o      Year. 


May. 


o      Year. 


Soath  Atlantio  State»-Cont'd 
Maoon,  Fort,  K.  C 

New  Biver  Inlet  17.0 

Soott'sHULN.C 

SmlthymO^.C 

Wilmlngtion,  N.C 

CbarlaetoB,&G 

AugostBkGft 

SayanaahfOft 

JackBOnTffla,  Fla 

Florida  Peninsula: 

Cedar  Keys,  Fla 

Key  West,  Fla 

Sa9ford.Fla 

Xastem  Uolf  States : 

Atlanta,  Ga 

Pensaoola,  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Yioksbarg,  Miss 

"New  Orleans,  La 

Western  Golf  States: 

Shieveport,  La 

Fort  Smith,  Ark 

Little  Book,  Ark 

GalTeston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

lUo  Grande  Valley: 

Brownsville,  Tex 

Bio  Grande  City,  Tex 

Ohio  Valloy  and  Tennessee : 

Chattanooga,  Tenn 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville,  Ky 

Indianapolis,  Ind 


1882 


79 


80 

77 
00 
86 

73 

78.6 

78 

7a5 

80 
78 

78 

6&6 

78 

75 
80 

76.5 


90 


78 


74 


1884 
1876 
1879 

1879 


1879 

1879 

1875, 
1876, 
1877, 
1879 

1880 

1877 

1888 

1879, 
1882 


1882 

1879 
1879 


1876, 
1880 
1884 
1880 


1876, 
1880, 
1882 
1880 


1884 
1876 


1879 


1879 
1876 

1876, 
1880 

1879 

1876 
1870 


70 

71 
78 
72 
81 

78 


82 


88 

79 
87 
86 
74*5 

7&3 

78 

81.2 

83.1 
80 

80.5 

78.4 

77 

75 


78 


92 


79 


77.4 


77.5 
72 


1884 
1883 
1880 
1880 

1876. 
1880, 
1882 
1888 


1876, 
1880, 
1883 
1876, 


1888 
1874 


1883 
1883 


1883 


1876 


1883 
1882 


1882, 
1884 

1875, 
1880 


1876 


1884 

1880 
1871 

1883 

1883 
1883 


70.7 

75 
80.8 
75 
84 

66 


1884 

1884 
1884 
1884 
1878 

1882 


89.8  1882 


87 


89 

88.5 

81 

82.7 
85 

86.8 

85 

84 


90 


82.8 
83 


84 
92.3 


0&2 


1882 


1882 

1878, 

1874 
1884 

1883 

1884 
1870 


1878, 
1880 
1879 


1882 


1884 
1882 


1879 
1879 


1882 
1884 


1884 


82.5  1882 
1882 


85 


81.7 


1879 


1882 


1879 
1876 


74.3   1884 

88.0  1884 
85.5  1884 
85.6,  1884 
90 


87 


90 


91 


91 

91.6 

86 

87.2 
90 


90 
86 


93 


1880 


1873 


1874, 
1880 


1880 

1881 

1884 

1880 

1888 
1881, 
1883 
1880 

1881 
1882 


91 

86.1 
84.6 
90 
95 

04 


100 
96 
98.5 


1881 

1884 
Ifeftl 
1881 
1878 

1878 


1878 
1878 
1878 


91 

93.2 
94.71  1884 


1880. 
1881 
1881 


1880, 
1882 
88.5  1888 
94   1860 


87.6 
97 


109 


1878 
1877 


1878, 
1879 


1878 


1880 
1872 


90   1872 


8a  5  1883 
85.31  1888 


91 


98 


101 


93.3 
01 


91 


95 


90 
90 


112 


03 


03 


OB 

ao 


1879 


1881 
1878 


1875 


1874, 
1877 
1877 


1875 

1883 
1880 


1875, 
1877 

1870 


18T7 


1870 


1870 
1877 

1870 


1874, 
1870 
1881 
1RT4, 
1881 
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lk$  Signal  Service,  United  States  Army,  for  sack  month  and  (he  year,  ^o.— Continued. 


Jane. 

July. 

Angnst. 

October. 

November. 

Deoei 

mber. 
Tear. 

Higboitt 
on  record. 

0 

Yeer. 

o 

Year. 

o 

Tear. 

o 

Tear. 

0 

Year. 

o 

Tear. 

o 

o 

Tear. 

88 

1881 

88.6 

1888 

91 

1883 

87 

1881 

87 

1881 

78 

1882 

69 

1881 

01 

1881, 
1883 

88 

1883 

94 

1888 

94 

1888 

98 

1883 

88.1 

1884 

77.2 

1883 

72 

1884 

04 

1883 

n 

1888 

100 

1883 

96 

1888 

93 

1882 

90 

1883 

81.1 

1883 

73 

1884 

100 

1883 

87 

18N) 

100 

1879 

97.5  1876 

93 

1876 

86.5 

1881 

78 

1877 

71 

1875 

100 

1879 

100 

1880 

103 

1879 

99 

1878 

96 

1872 

92.5 

1884 

83 

1877, 
1879 

78 

1879 

103 

1879 

100 

18n, 
188U 

104 

1879 

97.5 

1881 

94 

1876 

98 

1888 

82 

1879 

76 

1881 

104 

1879 

101.8 

1881 

106 

1878 

105 

1878 

97 

1875 

98.5 

1884 

84 

1879 

77 

1874. 

.1875. 

1880 

105 

1878 

188 

1880 

106 

1879 

100 

1878 

96 

1876, 
1877 

92 

1884 

82 

1875 

80 

1875 

105 

1879 

U0.5 

1880 

104 

1879 

100 

1874 

98 

1875 

92 

1883 

84 

\^ 

81 

1876 

104 

1879 

84 

1880 

94 

1880. 
1881 

96 

1888 

94 

1881 

89 

1881. 
1884 

81 

1881. 
1882 

78 

1881 

96 

1883 

8Si9 

1881 

97 

1880 

96w4 

1881 

95 

1872 

92 

1876 

91 

1876 

88 

1876 

97 

1880 

96 

1888 

00.4 

1888 

9619 

1888 

94.8 

1884 

94 

1884 

85.5 

1884 

84.6 

1884 

99.4 

1888 

84.8 

1881 

07.6 

1881 

9012 

1881 

90l6 

1881 

90.8 

1884 

80.5 

1882 

71 

1879 

97.5 

1881 

8T 

1881 

97.2 

m 

94 

1884 

98.5 

1P84 

05.2 

1884 

8L8 

1882 

76 

1880 

97.2 

1884 

100 

1877, 

101 

100 

1874 

96 

1881 

93.4 

1884 

82 

1882 

7&8 

1884 

101 

1883 

1882 

10L9 

1881 

ioe.9 

1881 

106 

1874 

97 

1»75, 
1877, 
1884 

96.1 

1884 

83 

1879. 
1882 

77.1 

1884 

106.9 

1881 

181 

1881 

100 

1878. 
1881 
1877 

100 

1878 

86 

1881 

96.7 

1884 

84.5 

1882 

79 

1873, 
1875 
1871. 

101 

1881 

87 

1881 

90 

96.5 

1877 

92.8 

1884 

90 

1884 

82 

1870. 

78 

97 

1881 

1882 

185, 
1878, 
1880 

184 

1875 

107 

1875 

105 

1881 

101 

1881 

95 

1883 

86 

1882 

79 

1875 

107 

1875 

181 

1R82 

104.5 

1884 

108.7 

1884 

98i9 

1884 

94.6 

1884 

86 

1882 

7R1 

1H83 

104.5 

1884 

86 

18lf2 

10L8 

1884 

102 

1881 

97 

1881 

90 

1881. 
188.'}, 
1884 

83 

1882 

74 

1880. 
Ib83 

102 

1881 

87 

1875 

97 

1875 

8&5 

1874 

94 

1875. 
1878 

87.2 

1884 

82 

1875. 
1676 

75 

1879. 

188', 

188:1 

9a5 

1874 

88 

1878 

96 

1872, 
1876, 
18711. 
1H84 

100 

1874, 
1877 

96 

18n 

93 

1877 

87.8 

1882 

79 

1870 

100 

'^ 

88 

1882 

8&2 

1884 

97.0 

1884 

96.5 

1883 

94 

1883 

86 

1882 

76.2 

1884 

9a2 

1884 

lot 

1878 1 

98 

1877, 
1883 

101 

1877 
1883 

96 

1877. 
1x78, 
1879. 

95 

1877 

89 

1882 

83 

187.\ 
1880 

102 

1878 

IKiO. 

1 

18M 

1 

108 

1888 

110 

1884 

112 

1877 

107 

18-|7 

105 

1877 

92.7 

1883 

88 

1880 

112 

1877. 
18;9 

85 

1881 

101 

1870 

100.5 

1881 

06 

IWl 

00.8 

1884 

78 

1882 

72 

1878 

101 

1870 

88 

1»80  i  luO 

1879 

100 

ItfKl 

97.1 

1881 

94 

1884 

80.5 

1^:81 

75 

1874 

luo 

1879^ 

1881 

188 

1881 

99 

1875. 

102 

1881 

98 

1881 

92 

18-0 

82 

1879 

74 

1875 

102 

1881 

1879. 

1^84 

1>^{ 

88   1874 

10L2 

1881 

104 

1874 

98.2 

1881 

91.9 

18^ 

80.6 

1882 

75 

1874 

104 

IH74 

liO  ,1)*74 

102  1  1P74 

1046 

1881 

90 

1881 

90 

1884 

78 

1870 

74 

1875 

104.0 

1881 

88   IB74  101  1  1881 

lUl 

1881 

94.5 

1881 

87 

18b4 

75  1  1870 

68 

1875 

101 

1881 

10 

048{ 

1 
JIG 7 
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HigheBt  temperature  {in  degree*  Fahrenheit),  and  year  in  which  it  occurred,  at  Btation»  ef 


Btatlont. 


January. 


o      Year. 


February. 


o     Year. 


KarclL 


o     Year. 


ApriL 


o     Year. 


May. 


o     Year. 


Ohio  Valley  and  TeDneB8ee-4Doiit'd. 
CinoiQuali,  Ohio 

Columbaa,  Ohio 

Pittsburg,  Pa 

Lower  Lakes : 

Buffalo,  N.Y 

Oswego,  N.Y 

Rochester,  N.  Y 

Brie.  Pa 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes : 

AJpena,  Mich 

Escanaba,  Mioh 

Grand  Haven,  Mich  

Mackinaw  City,  Mich 

Marqnutte,  M  ioh 

Port  Huron,  Mich 

Chicago,  HI 

Milwaukee.  Wis 

I>ulnth,Minn 

Upper  Mississippi  Valley: 

Saint  Pan],  Minn 

La  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dubuque,  Iowa 

Keokuk,  Iowa .* 

Cairo,  HI 

Springfield,  HI 

Saint  Louis,  Mo 

Missouri  Valley ; 

Leavenworth,  Eans 

Omaha,  Nebr 

Bennett,  Fort,  Dak 

Huron.  Dak 

Sulli,  Fort,  Dak 

Yankton,  Dak 

Extreme  Northwest: 

MoorhBiid,  Minn    

Ssiut  Vincent,  Minn 

Bismarck,  Dak 

Bufoid,  Fort,  Dak 


69 


05.5 
64 

69 

78 

70 

64 

66 

65 

62 

45 

67 

89.8 

66 

64 

65 

60 

61 

49 

69 

60 

63 
62 

64 

70 

64 

72 

66 

62 

66 

45.5 
65 

67 


48 

86.8 

49 

47 


1876 


1880 
1874 


1874 
1874 

1874 

1876 

1874 

1880 

187.3, 
1H76 
1876 


1876. 
188U 
1879 


1884 
1880 
1876 

1876 

1871 

1877 

1879 

1874 

1874 

1880 
lb74 

1874 

1876, 
1880 

1880 

1880 

1876 

1879. 
1880 

1882 


1876. 
1H82 
1880 


1884 
1884 
18t)0 

1880 


78 


72 

76.5 


63.8 
61 

63 

70 

72 

70 

65 

643 


1888 
1883 


1883 
1880 

1875 

1883 

1883 

1683 

1883 

1884 


52  [  1877 


60 

67 

59 

65 

66.7 

68 
67.2 

69 

74 

72 

78.2 

78 

66 

63 

57.2 
67 


1880 

1883 
1877 
1880 

1876, 
1880 
1882 


1877 

1880 

1882 

1882 

1880 
1882 

1882 

1883 

1882 

1882 

1876 

1880 

1882 

1882 
1882 

1876 


1882 
1882 
1877, 
1882 
1882 


77 


71 
80 


1876 


1879 
1876 


1876 
lb71 

1875 

1875 

1875 

1S78. 
1879 
1^75 

1875 

1879 
1879 
1878 


52.2 

70 

73 

1884 
1878 
1875 

73 

1875 

70 

1878 

62 

1878, 
1879 

68 

1879 

72 

1875 

74 

1875 

80 
75 

18«0 
1875 

80 

1875 

84 

1879 

73 
82 

18P2. 
188:{ 
1879 

84 

1879 

82 

1879 

78 

1882 

74.8 
76 

1882 
1883 

87 

1879 

53 
49 
72 

1884 
18^1 
1878 

70 

1879, 
1882 

85 


82.6 
78 

83.5 

86 

85 

80 

85 

7a  5 

76 

65 

80 

66.1 

81 

8L4 

83 

82 

75 

82 
88 

81 

89 
84 

86 

89 

85 
87.6 
89 
89 


81.2 
98 


89 


1872, 
1873 
1883 
1878 


l^'SS 
1872, 
1884 
1883 


1872, 
18X3 
1878 

1872 

1883 

1881 

1875, 
1H80 
1^ 

1884 
1877 
1883 

1878 

1871 

1881 


1879. 
1882 
1879 

1879 

1883 
1879 


1872 

1883 

1883 

1880 

1880 

1882 

1882 
1884 

1874 


1883 

18HI 
1881 

1881 


06 

87 
94 

90 

91 

92 

92 

95 

90.5 

91 
88 

80 

79.5 
92 

88 

80 
00 

01 

04 
06 
00 

03 

94 

02 
02 

88 

03 
04 
02 


1874. 
1K75 
1681 


1876 
1870 

1879 

1879 

1879 

1879 

1871 

1881 


101 
04 


1874 
1881 

\€n 

1883 
1870 
1881 

1874 

1874 

1874 

1874 

1874 

1874 

1880 
1874 

1874 

1874 

1881 

1874 

1874, 
1H75 
1880 

1881 

1R84 
1874 

1880 


88  188t 
85.1  1884 
02  .  1880 

06   1880 
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JJUM. 

July. 

Aogost 

September. 

October. 

November. 

December. 

Higbeat 
on  record. 

o 

Year. 

e 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

las 

1874 

103.5 

1881 

101 

1881 

95 

1881 

87.7 

1884 

75 

1879 

72 

1876 

103.6 

1881 

«3 

1879 

103 

1881 

98 

1881 

96 

1881 

87 

1884 

74 

1879 

68 

1881 

108 

1881 

98 

lb74 

102.7 

1881 

99.8 

1881 

10L6 

1881 

91.1 

1884 

79 

1876 

69 

1873, 
1875, 
1880 

102.7 

1881 

t3 

1878 

00 

1878 

9a8 

1881 

881 

1884 

88 

1879 

68.3 

1881 

62 

1875 

93 

1878 

SB 

1675 

100 

1878 

97.5 

1883 

93.4 

1881 

84 

1877 

71 

1876 

65 

1875 

100 

1878 

M 

1875 

96 

1881 

96 

1874, 
1881 

96 

1881 

87 

1879 

71 

1876, 
1879 

70 

1875 

96 

1881 

91 

1874, 
1875 

94 

1878 

03 

1881 

92 

1881 

85 

1879 

73 

1882 

68 

1875 

94 

1878 

99 

lb74 

96 

1878 

987 

1881 

98 

1881 

87 

1879 

72.5 

1882 

68 

1875 

987 

1881 

9S 

1880 

96 

1879 

98 

1881 

95.8 

1881 

87 

1879 

75 

1879 

68 

1879 

96 

1881 

89 

1872 

87 

1872. 
1874 

97 

1881 

95 

1881 

86 

1872 

72 

1876. 
1882 

66 

1875 

99 

1872 

99 

1874 

100 

1878 

988 

1881 

97 

1874 

85 

1879, 
1884 

69 

1879, 
1862 

65 

U75 

100 

1878 

97 

1874 

97 

1876 

92 

1878 

98 

1884 

84 

18S4 

68 

1874 

56 

1875 

97 

1874, 
1876 
1874, 

88 

1874, 

98 

1874, 

89 

1876, 

84 

1880 

77.6 

1884 

62.6 

1884 

48 

1876 

92 

1881 

1878 

1878 

1878 

88 

1874 

90 

1878 

92 

1881 

85 

1878. 

80 

1879 

69 

1874 

61 

1877 

92 

1881 

1881 

81.4  1884 

80.2  1883 

89.4,  1884 

889 

1884 

79 

1884 

60 

1882 

51.6 

1883 

89.4 

1884 

95 

1879 

100  j  1878 

96.  i  1879 

97 

1874 

87 

1879 

66 

1874 

50 

1875 

100 

1878 

90 

1878. 

85   1878 

96.6  1881 

97 

1881 

86 

1879 

67.6 

1882 

65 

1876 

97 

1881 

1878 

98 

1872 

99 

1874 

98 

1874 

93.9  1881 

84 

1879 

72 

1874. 

68 

1876 

99 

1874 

1882 

94   18T2, 

95 

1871. 

98 

1874 

94 

1872, 

83.1 

1884 

70 

1874, 

68 

18n 

98 

1874 

1S74 

1874, 
1878 

1874 

lb82 

92.2 

1883 

09 

1883 

93 

1881 

90 

1874 

78 

1879 

65 

1874 

51 

1888 

99 

1888 

91 

1874  100 

1888 

96 

1880 

94 

1878 

87 

1879 

72 

1874 

56 

1877 

100 

1888 

96 

1874  101  !  1874 

96 

1874. 

92 

1873 

84   1879, 

70 

1874 

60 

1877 

101 

1874 

1  1881 

' 

1884 

98 

1874   98   1874 

1 

9&8  1881 

94   1881 

86   1879 

1 

71 

1874, 
1879 

68 

18n 

08 

1874 

9&5I188I  9fL5   1881 

108   1881 

93   1881 

85.8  1884 

71 

18H2 

57 

1883 

108 

1881 

98   1874  .  101  :  1874 

97.3  1881 

94.2  1881 

86 

1879 

69 

1874. 

64 

1877 

101 

1874 

1870 

98 

1878  100 

1874 

102 

1878 

97 

1881 

87 

1879 

74 

1874, 

68 

1875 

102 

1878 

1882 

98 

1872 

89 

1874, 
1881 

103 

1881 

97 

1881 

88 

1872. 
1881. 
1884 

80.5 

1882 

72 

1875 

108 

1881 

M 

U81 

10L5 

1879 

99.5  1881 

94.7 

1881 

88 

1879 

76 

1879 

64 

1888 

101.5 

1879 

98 

1881 

104 

1881 

10&4 

1881 

10L5 

1881 

90 

1879 

83 

1879 

74 

1875 

10&4 

1881 

98 

1875 

104 

1874 

107 

1874 

101 

1882 

89 

1871, 
1874 

77 

1874 

72 

1875 

107 

1874 

98 

1881 

106 

1874 

105 

1874 

9&8 

1881 

87 

1879 

74 

1874 

66 

1875 

105 

1874 

98 

1881 

101 

1881 

104 

1881. 

95 

1882. 

90 

1880 

09.8 

1884 

62 

1881 

104 

1881, 

1 

1882 

1883 

1882 

9kl  1888 

oa2 

1883 

95.6  18^1 

95.9  1884 

81.8 

1884 

60L9 

1884 

58 

1881 

00.2  18H3 

m    ,  1874,  100 

1874 

107 

1876, 

107 

1874 

6&3 

1884 

70 

1883 

65 

1875 

111 

1874, 

1876 

1881 

1876 

87  1  1876 

103 

1883 

106 

1873 

100 

1881 

89 

1879 

76 

1876 

63 

1875 

108 

1878, 

m.Z   1883   95.1 

1881 

93.5  1882 

88 

1882 

77.7 

1884 

56.3 

1884 

55 

1883 

100.3 

1888 

99   1883   93 

18td 

00   1882 

89   1888 

77 

1880 

58.7 

1884 

44.8 

1884 

03 

1888 

99   1883  102 

1881 

1U5   1876 

94   1882 

88 

1870 

67 

1876 

60 

1881 

105 

1876 

187   1883  104 

1881 

107   1882 

100   1882 

95 

1879 

62 

1879 

66.8 

1884 

107 

1882; 

1 

1 

1888 
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Eigheat  temperature  (in  degrees  Fahreuheii),  and  year  in  which  it  ooourredf  at  etaOoM 


StAtdOM. 


KortheniSlo|>e: 

Aaaioftbome,  Fort,  Mont . . 

BentoD,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont 

Maipnnis,  Fort,  Mont 

Shaw,  FortiMont 

Deadwood,  Dek 

Cheyenne,  Wyo 

North  Platte,  Kebr. 

Middle  blope: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Lai  Anlmaa,  Colo 

Bodge  City,  Kana 

Bene,  Fort,  Ind.T , 

Elliott,  Forti  Tex 

Southern  Slope: 

SUI,  Fort,  Ind.T 

Concho,  Fort,  Tex 

Davie,  Fort,  Tex , 

Stockton,  Fort,  Tez 

Soathem  Platean : 

Santa  Fe,  N.  Mex 

El  Paoo,  Tez 

Apaohe,  Fort,  Axis , 

GrantkFort,  Axis 

Phcenix,  Aria 

Preeoott,  Aria , 

San  Carlos  A^noy,  Aria. . . 
Thomaa,  Camp,  Aria , 

Verde,  Fort,  Arix 

Wickenbarg,  Aria 

Tunia,  Ariz 

Middle  Plat Min: 

WioDemuoca,  Nev 

Salt  Lake  City,  Utah , 

Northern  Plateau: 

Buiii6  City,  Idaho 

C<Biir  d'Alene,  Fort^  Idaho. 

LowiHton,  Idiiho 

Dh.n  t(»u,  WrhU 

FlK>kiiiie  Falls,  Wash 

North  Pacific  Coast: 

Canity,  Furt,  Wash 

Olympia,  Wash 

Portland,  Greg , 

Bosebarg,  Oreg 


Jannary. 


o  Year. 


5L2  1884 


48.1 
51 

62 

68 

70 

67 

80 

68.; 

70 

72 
81 

75 

78 
77 


76 
74 

67 

n 

86w7 
71 
72 
70 

73 
76 
80 


57 


1882 

1880 
1880 


1884 
1884 


1880 

1880 
1882 
1870 
1884 
1876 


1884 
1880 


1880 
1879 


1880 
1880 


1879 
1880, 
1881 
1881, 
1»<2 
1870 

1883 
1882 
]88;i 
1881 

1870 
1870 
1870 


1878 


54   1879 

61.5  1884 

50  I  1884 
50  1880 
61  I  18^0 
50.9  1884 


1884 
186i 


59.2  1881 

I 
65  ;  1878 


Febmary. 


o  Tear. 


57 
58 

62 

50 

68.3 

72 

29 

71.2 

78 

78 

78 

79 
87 
79 


74 


87.5 
80 
79 
73 

81 
82 
9U 


69 


64 

00 
63 
64 
52 

68 
59.1 

64.7 

68.7 


1882 
18M2 
1881 


1881 


1888 
1883 


1879, 
1880, 
1881 
1882 

1879 

1876 

1884 

1876 

1884 
1880 


1879, 
1880 
1880 

1879 
1879 


1879 
1879 

1881 

1879 

1884 
1870 
1884 
1881 

1879 
1879 
1879 


1879 

1879 

1879 

1884 
1881 
18H1 
1881 

1P84 
1884 

1884 

1883 


March. 


o  Tear. 


58 
71 

73 

77 

86 

81 

43 

79.8 

89 

82 
86 

95 

97 

87 
92 

82 


67 

94 

90 
87 
85 

90 
02 
lUO 


82 

77 

76 

80 
7a  5 
83 
74 

04.2 
71 

76.5 

80 


1882 
1882 


1881 


1883 
1(»82 


1882 
1879 


1879 

1879 

1879 

1884 

1879 

1883 
1880 

1879 

1879 

1879 
1879 


1879 
1879, 
1882 
1879 

1879 

1879 
lh70 
18b2 
1881 

1881 
1879 
1879 


1879 

1879 

1881 

18F4 
1882 
1881 
1881 

1884 
1881 

1881 

1881, 
1883 


April. 


o      rear. 


73 

6&8 
80 

82 

80 

92 

88 
89 
82.5 
92 

91 

96 

96 

96 

05 
101 


80 


104.9 
86 
95 
92 

96 

98 
105 


79 

83 

80 

78 
86 
91 
73 

7a  2 
82 

85 

84,5 


1881 
1880 
1881 


1881 

1884 
1880 

1881 

1874 

1880 

1874 

1876 

1882. 
1883 
1880 

1888 
1880 

1880 

1880 

1879 
1879 


1879 
1879 


1879 


M»y. 


o  Year. 


86.1 
93 

84 


77 

7a4 
84 

84 

88 

94 

92 

47 

91 

98 

90 
94 

07 

107 

101 
104 

89 
102.8 

93 


1879  ,  94 


1882 
1879 

1882 
1881 

1RT9 
1879 
1876 


1881 

1874 

1879 

1884 
1880 
1880 
]8o4 

1884 
1880 

1880 

1880 


107.2 

90 
lu2 

97 

9a5 

97 

lua? 


86 


91 


85 
92 

9U 
8&8 


87 
90 


8a2 


1884 
1875 
1880, 
1881, 
18fc2, 
lt«S, 
1884 
]8bO, 
1881, 
1882 
1884 
1881 

1880 

1874 

1880 

1874 

1880 

1883 

1879, 
1880 
1884 
1880 

1880 

1879 

1881 
1879 


1872 
1884 

1881 

1879 

1883 
1878 
1883 
1881 

1884 
1884 
1883 


1881, 
1882. 
1883 
1874 

1881 

1884 
1884 
1880 

1884 
lh7i^ 
1884 
IhS* 

1884 
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,-«. 

J-IT. 

ADgHSt. 

SoptaniiMr. 

October. 

December. 

Higheeton 
record. 

o 

Ymt. 

o 

Year. 

0 

Ymt. 

o 

Yetf. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

101 

1883 

06 

1883 

06 

1882 

86 

1882 

83 

1884 

88.1 

1884 

6?.  8 

1884 

101 

1888 

101 

1881 

107 

1881 

106 

1881 

96 

1881 

87 

1875 

71.6 

1884 

68.2 

1884 

108 

1881 

lt7 

]&» 

1U3 

1881 

108 

1882 

96 

1883 

87 

1870 

69 

1879 

61 

1881 

107 

1888 

95 

1880 

06 

1880 

95 

1880 

86 

1880 

76 

1880 

62 

1884 

52 

1883, 
1884 

06 

1880 

R 

1888 

92 

1883 

100 

1882 

88 

1882 

76.2 

1884 

69.8 

1884 

68.4 

1884 

100 

1882 

M 

1880 

90 

1881, 
1882 

00 

1881 

91 

1880 

80 

1880 

67 

1884 

62.2 

1884 

99 

1881 

96 

1880. 
1881 

102 

1881 

101 

1881 

91 

1881 

77 

1880 

68 

1878 

58.7 

1888 

102 

1881 

97 

1880. 
1881 

190.6 

1881 

O&l 

1883 

88 

1875 

80 

1873, 
1874, 
1870 

69 

1872. 
Ur76 

64 

1877 

100.5 

1881 

101 

1876 

107 

1877 

103 

1878 

101 

1881 

89 

1870 

79 

1876 

m 

1878 

107 

18n 

•9 

1873 

102L8 

1874 

105 

1878 

93 

1878 

86 

1878 

76 

1876, 
1870 
1878, 

71 

1874 

105 

1878 

O 

1881 

64 

1870 

02 

1878 

65 

1875 

47 

1870 

83 

30 

1877 

64 

1879 

1879 

100 

1882 

104 

1888. 
1884 

101 

1882, 
1884 

97.5 

1888 

90.5 

1884 

77 

1888 

68.7 

1884 

104 

1883. 
1884 

102 

1880 

106 

1870 

lOLO 

1881 

99.8 

1881 

90 

1883 

88 

1875 

78 

1875 

108 

1876 

99 

1884 

106 

1884 

00.  fr 

1884 

98 

1883 

91 

1884 

83 

1883 

74 

1883 

105 

1884 

UW 

18801 
1881 

102 

1881 

101 

1881 

96 

1881 

88 

1880 

81 

1882 

88 

1880 

102 

1881 

106 

1881 

107 

1884 

105 

1881 

100 

1881 

91 

1878. 
1884 

88 

1879 

77 

1880 

107 

1884 

110 

1882 

108 

1879 

108.4 

1888 

100 

1879 

97 

1877 

85 

1882 

80 

1879, 
1880 
1881 

110 

1883 

111 

1881 

110 

1881 

100 

1884 

94 

1883 

90 

1881 

81.6 

1888 

80 

Ul 

1881 

lOOLO 

1881 

107.4 

1884 

105 

ltfr7 

100 

1870 

96 

1878 

87.6 

1888 

81 

1879, 
1881 

107.4 

1884 

n 

1881 

00.5 

1878 

97 

1878 

00 

1879 

85 

1878 

77 

1878 

66 

1878 

06.5 

1878 

lis 

1883 

Ul 

1884 

110.2 

1884 

104 

1879 

94 

1870 

82 

1882 

74.8 

1881 

113 

1883 

101 

1883 

103.6 

1881 

98 

1879 

96 

1888 

85.8 

1884 

77 

1882 

70 

1881, 
1882 

102.5 

1881 

19L5 

1883 

100.0 

1884 

108 

1879 

98 

1879 

91 

1878 

79 

1878, 
1879 

74 

1878 

108 

1879 

119 

1883 

114.6 

1884 

no 

1883 

114 

1883 

100.3 

1884 

07.8 

1884 

94.6 

1882 

119 

1888 

101 

ivro 

108 

1878 

09 

1878 

100 

1870 

86 

188L 

75 

1878 

70 

1881 

108 

1878 

113 

ItfS 

114 

1884 

110 

1884 

108 

1883 

98 

1881 

82 

1882 

73 

1881 

114 

1884 

119 

1883 

112.5 

1884 

100.5 

1884 

100 

1883 

80.6 

18aJ, 
1884 

8L5 

1882 

72 

1881 

112.6 

1884 

109.0 

1881 

114 

1881 

106 

1878 

104 

1877 

95 

1881 

80 

1878 

71 

1878 

114 

1881 

111 

1884 

112 

1884 

111 

1877 

108 

1877 

05 

1877 

86 

1884 

82 

1884 

112 

1884 

U7 

1883 

118 

1878 

115 

1879 

113 

1879 

102 

1876. 

91 

1870 

80 

1878 

118 

1878 

1879 

^ 

96 

1881  i  104 

1 

1877 

103.5 

1882 

94 

1878, 
1880 

84 

1879 

67 

1879 

65 

1878 

104 

1877 

190 

1883   06 

1877 

101 

1875 

98 

1875 

83 

1876 

70 

1882 

61 

1874 

101 

1875 

99 

1883  ,  106 

1877 

106 

1883 

96 

1878 

85 

1879, 
1880 

70 

1878 

60 

1879 

106 

isn 

94 

1883  !  96 

1883 

100 

1882 

89 

1882 

71 

1888 

50 

1883 

50 

1888 

100 

1883 

OS 

1883 

104.8 

1883 

106.6 

1882 

93.5 

1883 

84 

1880 

63.2 

1888 

63 

1670 

106.6 

1883 

97.6 

1884 

102 

1R80 

101.8 

1884 

91.8 

1881 

92 

1880 

66 

1P83 

60.8 

1881 

102 

1880 

9&i 

1883 

97.5 

18U2 

101.5 

1882 

87 

1882 

70.5 

1884 

58 

1881 

60 

1881 

101.6 

1883 

OS 

1884 

73.2 

1884 

00.3 

1884 

8&4 

1883 

07 

1884 

64 

1884 

57 

1883 

00.8 

1894 

96 

1878  j  93.5 

1880 

92 

1884 

81 

1877, 
1879 

78 

1880 

63 

1884 

50 

1880 

95 

1878 

•9 

1870   86.5 

1876 

94.2 

1884 

90 

1870 

79 

1876 

68 

1878 

63 

1875, 
1880 

99 

187B 

916 

1878   97  i  1880 

97.2 

1884 

00 

isn. 

76 

isn. 

69.7 

1884 

66 

1880 

97.8 

1884 

1879 

1880 
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Higkut  temperatMre  {in  degrees  Fahrenheit)^  and  yeartH  tchich  it  ooLvrredfat  eiatkme 


Statloiw. 


Middle  PaoiiioCoMt: 

Uftpe  Mendooino,  Cal 

Bed  Jiialf,  Uai 

BaoramoDto,  Cal 

tian  Franolaoo,  Cal 

SonthPaciflo  Coast: 

Iios  Angelea.  Cal 

San  Diego,  Cal 

Alaaka  Stations: 

Alexander,  l^it,  Alaska 

Atka,  Alaska 

Hoochnahoo,  Alaska 

Pyiamid  Harbor,  Alaska 

Saint  Michael's,  Fort,  Alaska 

Sitka,  Alaska 

Unalashka,  AJaeka  

Behrlng'R  Inlnnd.  Behring  Sea 


Jannacy. 


o    iYear. 


61.5 
71.6 
64 
69 


78 


1884 
188U 
1881 
1877 


1883 
1877 


I  1888 
!  1884 


1884 


I 


1884 


Febmary. 


®  Tear. 


I 


60.8 

52 

86.6 


18K2, 
1888 

1882 


68.5  1884 


80 


7a  5  1879 


71 

86 

82.61 

87 

46 

47 


1888 


1884 

1881 
1883 
1883 
1884 
1884 


48 

I 
41     !  lP83 

52.6   1884 


Manh. 


•     Yeav. 


1888 

1881 
1882 
1879 


1879 
1879 
1883 


1882 
1883 


99 

99 

41 

45   1883 

61   1883 

50   1883 

43.5!  18M 

55.  H  188a 

50   188-i, 

1884 

38. 0|  1884 


AprU. 


o  Year. 


63.1 
90 

84 
81 


94 
87 
48 
52 
63 

68 
44 
65. 
59 
39i5 


1884 

1878 
1881 
1875 


1881 
1876 
1883 


1882, 
1884 


1883 
1882 
1883 
1884 
1884 


M»y. 


o      Y< 


74 

101.4, 
98 
86 


100 


1883 
1883 

1883 
1883 


1883 
1879 
1883 


62    I  1882. 

,  1884 

76      1883 


70 
57 


1882 
1877 


69. 2   1882  I 
60    '  1883 
56    I  1883 
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«/  /A«  Signal  Service^  Cnited  StaUm  Armjf,  far  each  month  and  the  year,  ^o. — Con  tinned. 


June. 


July. 


August 


September. 


October. 


UTorember. 


i>~-*«'-|™iSi!^°' 


o     Yttsc. 


105 
1015 
9Sl2 


101. 5j 
Oi 

n 

7J 
71 

78 
75 


o     Yttsc. 


1683 
1878 
1888 
1883 


1879 
1877 
1888 
1883 
1888 

1884 

1878 


748  1884 
1884 


«L7 


1883 


88 
110 
103.5 


88 
68 

72 
79 

78 

75 

67.5 

78 

68.7 


o  Teer. 


1883 

1879 
1883 
1881. 
1884 


1884 
1877 


1882. 
1884 
1883 

1883 


1884 
1877 


1884 
1882 


1884 


69 

110.5 
103 

89 


101.5 
91.5 
78 
68 
75 

74 
69 
79 
78 


«  Year. 


1882 


1878 
1879 
1879 


1884 
1884 

1884 

1882, 
1883 
1884 

1882. 
1883 
1884 

1881 

1881 


68.6  1888 


90 
106 
101 

98 


103.5 
101 

66 

62 

65 

69 

6&5 

69.4 

68 

685 


o     Teer. 


1877 
1883 
1877 

1888 
1883 
1882 

1882 
1884 

1883 
1883 
1883 
1881 


o  Year. 


1884 

1877 
1877 
1871 


1879 
1879 
1881 


75.8 
94 
88 
84 

9016 

92 

65 

54 

56 

65 

60 

6Qi8  1882 
62  1881 
49.9  1884 


1881, 
1884 
1881, 
1882, 
1883 
1881 


73 
80 
76 
78 


85 

47 
67 
68 

49 

42 

66.8 

58 

42.9 


o  Yesr.   o  Yeer. 


1872 
1679 
1880 
1871 


1873 
1881 
1883 
1884 


68 


88.2  1878 


1884 
1874 
1884 
1881 
1883 


82 
48 
45 
54 

49 
45 
66.8 

50 
40.7 


1882 
1878 


1874 
1884 
1881 
1884 

1884 
1878 
1884 
1881 
1883 


90 

110.5 
103.6 

95.2 


108.5 
101 

78 

72 

79 

78 
77 
79 
78 
68.< 


1883 

1878 
1888 
1888 


1879, 
1888 
1888 


1884 
1888 


1888 


1884 

1876, 
1877 
1881 

1881, 
1882 
1882 
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APPENDIX    15. 

Linoesi  temperature  (in  degreei  Fahrenheit)  and  year  in  which  it  occurred  at  atations  of  the 

nunoement  of  ob9ervation$  at  each^ 

[From  self-register 


Stedons. 


JsDUSxy. 


o     Yew. 


Febniaiy. 


o      Year. 


Hscoh. 


o      Yew, 


ApriL 


o"    Year. 


Mbj. 


o      Yesr. 


Few  Bnglond : 
BMtport,  Me . 


PorUs]id,He 

Mount  WaahinjctoB,  N.  H  . 


Boston,  Mms 

Thatcher's  Island,  Mses. 


Block  Island,  R.  I 

Karnigansett  Pier,  B.  I. 
PointJndith,R.I 


New  Haven.  Conn . . . . 
New  London,  Conn . . 

Middle  Atlantic  States: 
Albany,  N.Y 


New  York  City 

Philadelphia,  Pa.... 
Atlantic  City,  N.J. 
BamegatCity.N.J. 
Cape  May.  N.J 


Little  Egg  Harbor,  N.  J  . . 

Sandy  HtK)k,  N.  J 

Delaware  Breakwater,  Del 
Bal  timore,  Md 


Ocean  City,  Md..., 
Washinj^ton  City  . 
Cape  Henry,  Va. . 


Chlncoteaf^e,  Va  . 
Lynohbnrs,  Va — 
Norfolk,  Va , 


Sontb  Atlantic  States : 
Charlotte,  N.C.... 

Hatteras,N.(; 

Kitty  Hawk,  N.C  . 


—20 
—1L5 

—18 

—  8 

—  4 

1 

1 

-14 
-10 

-18 
-6 

-6 
-8 
-10 

1 

8 
-8 

9 
-6 


1874 


—20    I  1876 


—  7 


1875  — 


1874, 
I  1876 
4.2  1876 


1882 
1882 


1882 

1888 

1883 

1878 
1882 


1878  —18 


1875 
1876 
1875 
1875 
1879 


6.6 
-4 


—  4 

—  1 

—  5 

—  4 
2 


12 

1870  Zero. 
1884    7 
1881    2 


1884 
1881 
3879 


14.8 
-L6 
11 


1882,   5 
1884 
1877    8 

1879 


5  1884 
16  1884 
a  6    1884 


Macon, Fort, N.C  '      8.5  1884 


New  River  Inlet,  N.C. 

Soott's  Hill  N.C 

Smith vlUe,  N.  C 


Wilmington,  N.  0. 


4 

4.9 

6 


1884 
1884 
1884 

1884 


17.8 

20 

11 

20 

23 

24.5 
18 

15 


1876 
1880, 
1881 
1881 

1884 

1884 

1881 
1871 


1875 

1873 

1876^ 
1881 
1875 

1881 

1875 

1883 
1881 
1881 
1878 


1884 
1875 
1876 


1881 
1876 
1875 


1884 

1881 
1881 


1881 

1884 
1884 
1881 

1875 


-4 

-7 

-40 

-7.5 
4.5 

10 

4 

6.7 

0.8 

4 

-4 
8 
5 

8 
10 
• 

10.8 
6.9 

15.8 
6 


13.8 
4 

12 


15 
16 
16 

23 
26 
20 

25.6 

23.1 

20 

21 

20 


1888 

1872 

1872 

1872 
1884 


1883. 
1884  I 
1884 

1884 

1884  ; 
1884  I 

I 

1875  \ 

1872 

1872 

1884 

1876 

1872 

1884 
1884 
1884 
1873 


1884 
1873 


1884 
1884 
1872 


1884 
1884 
1876 


1884 

1884 
1884 
1876 

1873 


2 

14 

-18 

11 

18 

25 

28 

2L2 

16 
19 

18 

20 

17.5 

19 

10 

24 


1874 

1874 

1874 

1874 
1881 

1881 

1882, 
1888 
1884 

1874 
1874 

1874 
1874 
1874 
1875 
1875 
1876 


28.4'  1882 
12  1874 
25  I  1881 
23. 5,  1875  I 


27.2  1884 
22.5,  1875 
28   1876 


26  I  1881 


26 

27 


1875. 
1880 

1881 
1881 
1881 


1881 


1883 
1884 


28   1876 


29 
84 

-  1 

81 
31 

86 

88 

88.8 

80.5 
82 

29 

84 

36 

83 

84 

84 

84.6 
83 
40 
84 


40 
3S.5 

41 


1888 


40.5 

47 

42 


46 

45 

41 

88 


1873, 
1876 

1880 

1882 
1880 

1882 

1884 

1884 

1882 
1876^ 
1882 

1874, 
1876 
1876. 
18»>0 
1880 

1878, 
1880 
1876, 
1880 
1883 

1882 
1874 
1880 
1876 


1888 
1876 
1876 


1880 
1676 
1879 

1883  ' 
188S 


1876t 
1877 


1888 
188S 
1878 

1876 
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APPENDIX   15. 

Bigual  Asm'oe,  Uniled  Staiet  Army^  for  each  manth  and  the  year,    (Ckmpiledfrom  the  oom- 
te  nd  indddiHg  December,  1884.) 

tatg  thennonieters.] 


J^ 

July. 

Aognst 

SeptemlMr. 

October. 

N6yein]ier. 

Deoember. 

Lowest  on 
record. 

Q 

Ye». 

0 

Yew. 

0 

Twtt. 

0 

Year. 

0 

Yew. 

0 

Ymt. 

0 

Year. 

0 

Year. 

m 

18f7S 

45 

1882, 

45 

1880 

35 

1876 

24 

1881 

—18 

1875 

—21 

1884 

-21 

1884 

1884 

1 

42 

1875 

61 

1878, 
1882 

48 

1874 

87 

1875 

28 

1876, 
1879 

-6 

1876  ->17 

1872 

-17 

1872 

u 

1878, 
187» 

«7 

1883 

20 

1876 

11 

1879 

—  8 

1881 

-^ 

1875  —47 

1876 

—49 

1872 

IS 

1884 

46 

1874 

47 

1880 

84 

1879 

25 

1879 

-2 

1870  '—12 

1888 

—18 

1882 

111 

1881 

50 

1879 

45l6 

1683 

39.5  1883 

28 

1879 

0 

1880  —7.2 

1684 

-8 

1882 

41.2 

1884 

55 

1888 

54.5 

1884 

41.5  1883 

82.6 

1884 

19 

1880  —  a2 

1884  ;— 4 

1882 

41 

1884 

42 

1884 

45 

1888 

89 

1888 

28 

1884 

15 

1882  —9 
1882  '-8 

1883. '-  9 
1884  ; 

1888, 

1884 

a 

1884 

62 

1883 

40 

1883, 

41 

1883 

29 

1884 

15 

1883,  —  8 

1883, 

1884 

1884  1 

1884 

4L4 

1884 

51 

1870 

45.7 

1884 

85 

1870 

24 

1879 

2 

1875 

-9.5 

1884  '—14 

1873 

« 

1878, 
1884 

51 

1870 

47.6 

1884 

87 

1879 

27.2 

1883 

4 

1875 

—  7.5 

1868  ;-io 

1882 

41 

1879. 

48 

1876 

45 

1876 

88  .  1875, 

28 

1876 

—10 

1875 

—17 

1875  -18 
1880—6 

1875, 

1878 

18T0 

1878 

47 

1878. 

57 

1873. 

53 

1874 

86 

1872 

81 

1876 

7 

1875 

^  6 

1875, 

1870 

1882 

1 

1880 

4T.J 

1884 

56 

1883 

53 

1872 

43 

1879 

31 

1873, 
1876 

8 

1875 

—  5 

1880  —5 

1875, 
1880 

46 

1878 

68 

1880 

58 

1879 

48 

1876 

29 

1879 

10 

1875 

—  7 

1880  1-7 

1880 

4T 

1878 

58 

1870 

58 

1879 

41 

1875 

28 

1876 

11 

1875 

—  7 

1880. 

-10 

1875 

17 

1878 

56 

1880 

55 

1882 

42 

1871. 

31 

1878 

14 

1876 

1880 

1 

1879 

1875 

H 

1884 

5L2 

1882 

55 

1883 

47.2  1S83 

80.1 

1884 

21.8 

1884 

—  2 

1884 

—  2 

1884 

41 

1874 

50 

1880 

65 

1874 

46   1875 

83 

1876 

8 

1875 

^  5 

18H0 

—  5 

1880 

M   1881 

56 

1882 

00 

1881 

51   1882 

84.5 

ia<4 

23 

1880 

1880 

1 

1880 

40   1873 

60 

1876, 
1882 

52 

1874 

40   1873, 
;  1&70 

80 

1873. 
1876, 
1879 

15 

1880 

-3 

1880 

-6 

1881 

U   1883 

54.1 

1884 

67 

1883 

46  ;  1882 

32.2 

1884 

22 

1883 

1884 

4 

1884 

41fr  1873 

6&1 

1884 

60 

1874 

88   1870 

26 

1873 

12.5 

1880 

—13 

1880 

-14 

1881 

»L4  1884 

80 

1881 

80 

1874, 

63  \   1880 

89 

1875, 

24 

1880 

1880 

7 

1880 

1870, 

1880 

1881 

1 

MLl 

1884 

SO 

1882 

60 

1880. 
18P1 

46  '  1882 

86.5 

1884 

18 

1880 

1880 

1 

1880 

40 

1880 

56 

1876, 
1882 

50 

1874 

40  ,  1875, 
>  1879 

28 

1870 

18 

1880 

—  5 

1880 

-5 

1880 

B 

1878. 
1884 

60 

1876, 
1877 

58 

1874 

60.5  1875 

1 

31 

1876 

20 

1872 

1880 

6 

1880 

as 

1884 

60 

1882 

66 

1870 

43  '  1870 

30  !  1870 

18 

1880 

^  6 

1880 

-6 

1880 

MLS  1884 

63 

1881 

<  64 

1881 

60   1882 

47  1  1884 

82 

1881 

1880 

8 

1880 

B 

1884 

6L5 

1884 

68 

1879. 
1881, 
1882 

53   1876 

38   1876 

i 

28 

1879 

.1880 

8 

18S0 

ai 

1884 

66 

1881. 
1882 

68 

1881, 
1888 

58  j  1882 

1 

43.8  1884 

1 

28 

1881 

15.2 

1884 

8.5 

1884 

411 

1884 

63.4 

1884 

80.0 

)8K4 

,  58   1883 

86.4'  1884 

24 

1883 

12 

1884 

4 

1884 

47 

1884 

60.1 

1884 

.  60 

1883 

1  50   1882 

80.5  1884 

24 

1883 

11 

1884 

4.0 

1H84 

NI<1W4 

61 

1881 

1  « 

1  1883 

■  48  1  1870, 

35   1876 

28 

1879, 

10 

1880 

6 

1884 

'  1880 

W81  ! 

41 

1884 

62 

1881 

56 

1874 

47 

1879 

32 

1876 

20 

1872 

10 

1880 

9 

1884 
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Lowest  temperature  (in  degrees  Fahrenheit)  and  near  in  whiek  it  occurred  at  staiioKM  of 


SUtions. 


South  AtJantio  States— Continaed: 
ChArieston,  3.  C 

Anicnstft,  Oft 

SftTaunftb,  Ga 

JaokBonville,  Fla 

Florida  Peninsnla : 

Cedar  Keys,  Fla 

Key  Weat,  Fla 

Sanford,  Fla 

Eaatem  Galf  States: 

Atlanta,  6a   ^ 

Pensacola.  Fla 

Mobile.  Ala   

Montgomery,  Ala 

Vioksburgr,  Miss 

New  Orleans,  La 

Western  Onlf  States  i 

Shreveport,  La 

Fort  Smith,  Ark 

Little  Bock,  Ark 

OalTOston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

Bio  Orande  Yalley  t 

Brownsville,  Tex 

Bio  Orande  City,  Tex 

Ohio  Yalley  and  Tennessee : 

Chattanooga,  Tenn 

KnozTllle,  Tenn 

Memphis,  Tenn 

KashTille,  Tenn 

Loaisville,Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Colnmbns,  Ohio 

Pittsbnrg,  Pa 

Lower  Lakes : 

BniXalo.  N.Y 

Oswego,  N.Y 

BoohoHter,  N.  Y 

Brie.Pa   

Cleveland.  Ohio 


January. 


o     Year. 


18 


25.2 
48 


28.6 

-1.8 
10.8 
13.9 


-6 
20 


15 
0.5 

18 
10 

-  1 
-10 
-2 


1884 


1884 
1878 
1884 


1884 
1870 


1884 

1884 
1884 
1884 


1884 
1876 
1870 

1870 


1884 
1884 
1888 


1878 
1884 

1881 
1881 

1884 
1884 
1884 


-10.2  1884 
-10.5  1884 
1884 


—10 
—2a  8 


-12 


1879 
1884 


1875 


-13.5  1884 

-13  ;  18H2 

-12  1873 

-15 


1875 


—17    ,  1873 


Febmaiy. 


«     Year. 


4a4 


1881 


1876 

1884 
1875, 
1878 

1881 
1872. 
1877, 
1878 
1884 

1884 
1884 
1876, 
1870 

1876, 
1884 
1875 


32.6  1876 


19.1 


1884 


28.6 


8  1888 
17'  1884 
28.6  1884       84 


Much. 


o     Year. 


24.51 

80 

31 


26 

27 

80. 5| 

20 


2L6 
18.5 

27 
82 

11 

0 
13 

9 
Zera 

-  8 

-  1 

-  2 

—10 


1888 
1888 

1888 
1880 

1884 

1873 

1875 

1876, 
1870 
1875 

1875 

1875 

1881 

1875 


-13  1875  —  2 
-10  i  1875  —II 
-12  '  1875  '-  7 


82 
8L8 

85 
88 

22.8 

0 
18 
11 

8 

6 

1 

0 


-10  I 


10  I  1875  ; 


—11.2  1875  1—2 


1870 


1878 
1873 
1873, 
1870 

1881 
1873 


1684 

1884 
1881 
1873, 
1870 

1878 

1870 

1870 


1870 


1884 
1884 
1875 


1880 
1884 

1880 
1884 

1884 
1878 
1870 
1878 
1878 
1884 
1878 
1884 

1877 


ApriL 


o   Year. 


88 

01 


25 
84 
82 


80 
81 
88 


80 
44 


82 
88.4 

48 

48 


1881 


1881 
1881 
1881 


1881 
1873, 
1881 

1884 

1881 
1881 
1881 


1881 
1881 
1981 


1881 


85i8  1884 


1881 
1878 


1876 
1884 

1881 
1881 

1881 


187^ 
1881 
1881 


25 
24 

27 

85.5  1875 

21  I  1875 

19  1875 

18  1875 

15  1881 

14  1875 


1884  11  1881 
1872  I  13  1874 
1872  ;    11    ;  1879 


1884 


1873 


1881 


15       1875 


-^ay. 


o      Ye 


47       1870 


42     isn 

48       1877 
48       1877 


61 

89.5 
46.6 

47.8 


44 
46 
66 

47 

46 
44 
M 

61 
60 


41 
87 
41 
37 
86 
31 
86 
84 

27 


29 
31 


1883 
1877 


1883 


1883 
1883 


1883 

isn 


1871, 
lh77 


1876^ 
1877 

1883 
1883 
1876 


1872 
1883 

1877 

isn 

1879 

1880 

1883 

1877 

187Sb 
1876 

i«n 

1888 
1888 

1870 


1870 
1876 
1880 

1876, 
1877, 
1888. 
1868 


2&8|  1876 
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Ae  S'QHsl  Service^  UnUed  Statm  Army,  for  each  numih  and  ike  year,  ^c— Coutinued. 


JVM. 

July. 

Aogiist 

October. 

November. 

December. 

Lowe 

o 

8ton 
»rd. 

0 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

Year. 

1880, 

f&8 

!     - 

«7 

1876, 

62 

1879 

54 

1870 

89 

1878 

28 

1878. 

18 

1880 

18 

1881« 

1881 

1884 

1882 

97 

1882 

62 

1876 

61 

1874 

48 

1876 

29 

1878 

24 

1878 

7 

1880 

7       1880 

8&5 

1884 

68 

1876 

63 

1879 

54 

1871 

87 

1873 

22 

1872 

15 

1880 

15       1880 

«LT 

1884 

68 

1877, 

66 

1874. 

56 

1874 

40 

1873 

80 

1878 

19 

1880 

19    1  1880 

1879 

1875 

O 

1884 

68 

1881 

69 

1881 

64 

1880' 

49 

1880 

83 

1881 

22 

1880 

22 

1880 

a: 

1888 

72.7 

1888 

72 

1882. 
1884 

71.5 

1883 

65 

1873, 
1876 

62 

1873 

44 

1870 

44 

1876 

ttfl 

1884 

68i8 

1884 

69 

1883 

64 

1884 

55w5 

1884 

44.4 

1884 

86 

1883 

28.5  1884 

64 

1879 

57.8 

1882 

57 

1879 

44 

1879 

83.6 

1884 

20 

1881 

l' 

1880 

-  1.3.  1884 

M 

1881 

64.2!  1882 

63.8|  1882 

66  4 

1884 

67.8 

1882 

45 

1880 

28.1   1881 

17 

1880 

10.8'  1884 

CI 

1878 

63 

1884 

58 

1871 

84 

1878 

27 

1872, 

14 

1880 

18.0,  1884 

1877. 

1 

i 

1881 

1 

SB 

1877, 
1879 

60L8  1882 

6L5 

1879 

51.5 

1870 

83 

1878 

21 

1872 

8 

1880        8 

1880, 
1884 

« 

1879 

62       1881 

62 

1879 

48 

1871 

84 

1873 

28 

1877, 
1880 

12 

1880 

10 

1875 

« 

1879 

69.8   1882 

65.5 

1884 

58 

1871 

40 

1873 

8L5 

1881 

20 

1870, 

20 

1870, 

! 

1880 

1879. 
1880 

a 

i8n 

64 

18n. 
1880. 
1882 

58    '  1880 

47 

1881 

81 

1873 

18 

1880 

10 

1880 

6 

1870 

M 

1882 

61 

1882 

58.4  1684 

80.6 

1888 

89 

1884 

22 

1882 

9.5 

1882 

—  5 

1884 

16 

1882 

61       1882 

50.2  1884 

47 

1881 

sa 

1880 

10 

1880 

6 

1880 

5.5 

1884 

u 

18n. 
1879 

69       1880 

1 

70    ;  1877, 
1880, 
1882 

<» 

1875 

45 

1873 

28 

1880 

18 

1880 

18 

1880 

m 

1877 

68    isn 

67    ;  1880 

60 

1878 

46 

1873, 
1880 
1888 

22 

1880 

14 

1880 

14 

1880 

66 

18RB 

o 

1882 

62      1884 

49 

1883 

41 

26.5 

1882 

15.2 

1884 

6.5 

1884 

ei 

ign 

68 

1877 

i 

68    |1884 

87 

1888 

49 

1870 

86 

1880 

18 

1880 

18 

1880. 
1881 
1881 

« 

1877 

62 

18n 

69^7  1884 

1 

58 

1888 

48 

1878, 
1879 

80 

1889 

24 

1880 

19 

a 

1879 

87.5  1882. 

57    ;  1879 

47 

1879, 
1880 
1871 

84 

1884 

17 

1888 

8 

1880  —1 

1884 

17     WTB 

58 

1882 

50    j  1879 

40 

25 

1876 

1L5 

1872 

-5 

1889  -16 

1884 

64     1S79 

69 

1882 

60      1880 

44 

1875 

29 

1878 

16 

1877, 
1880 

8 

1876.  —  2 
1880  • 

1884 

«     1877 

fi&8 

1882 

54.7  1883 

41 

1875 

28 

1873 

18 

1872 

—  2 

1876  ,— ia2 

1884 

«     187S 

87       1882 

66 

1880 

42 

1875, 
1876 

27 

1878 

4.5 

1872 

—  7 

1880  !— 19.5 

1884 

«     M77. 
US 

83    1  1882 

48 

1876 

85 

1875 

23 

1878 

-5 

1880 

—16 

1876  1-25 

1884 

8a2  1882 

65 

1872, 
1875 
1883 

41 

1875 

27 

1878 

6 

1889 

-8 

1872  -10      1879 

46     U79. 

64       1882. 

50 

87 

1879 

25 

1879 

—  5 

1880 

-12 

1880  —29.8   1884 

ua. 

1883 

1 

im 

»     1879 

02 

1874 

49 

1876 

85 

1879 

28 

1878, 
1876, 
1878 

1884 

* 

1880 

—  9 

1880 

—12       lh75 

«LS  1879 

47.5 

1876 

44 

1880 

85 

Wfi 

24.7 

2.5 

1875 

—  9 

1880 

—18.5   1884 

40.6  1875 

48       1875 

44.4   1884 

36 

1879 

25.6 

1884 

—  1 

1875 

—17.6 

18*4   -17.5-1884 

»     187«l 

48       1873. 

42.8.  1884 

84 

1878, 

19 

1879 

1 

1875 

-11 

1871   —12    1  lS7a, 

i  1884 

1879 

1875 

«  |U79 

58    :  1888 

I 

50 

1883 

40 

1879 

28 

1876 

6 

1880 

-11 

1880   —16       1H75 

1 

«   m 

46L6   1888 

45.6 

,  1876 

88 

1875 

26 

1876 

Zero. 

1880 

-12 

1 
1872,  -17       1878 

1 

1880 
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Lowest  temperature  (in  degreee  Fahrenheit)  and  year  {»  which  U  ooeurred  at  etatUme  ef 


Jannaiy. 

February. 

ICaieh. 

ApriL 

May. 

StatdoDS. 

• 

0 

Year. 

o 

Y«r. 

o 

Year. 

o 

Year. 

o 

Yetr. 

Saadiiakv  Ohio 

— ie.5 

1879 

—  3.8  1884 

0 

1884 

U 

1881 

84 

1886 

Toledo,  Ohio .'. 

—14 

1878, 

-12 

1876 

-8 

1878 

12 

1875 

80 

1870 

Detroit.  Mich 

—15 

1884 
1876, 

-20 

1875 

-7 

1872 

8 

1875 

S9 

1875 

Upper  Lakes : 

Alpena,  Mich 

—27 

1879 
1882 

-27 

1881 

—19 

1884 

-  2 

1881 

22 

18» 

—28 

1881   —32 

1875  —26.8 

1884 

2 

188S 

20 

1882 

Onnd  UAven  Mloh         

—12 

1873  —24 

1875    Zera 

1873, 

9 

1874 

28 

1875 

Mackinaw  City,  Mich 

Marqnette.Mich 

Port  Huron.  Mich  ..., 

—15.9 

—26 

—14.7 

1884 
^881 
1883 

—16.0 

—27 

—20 

1881   -20.2 
1875  ;-l6 
1875   —  8 

1875 
1884 
18K4 
1875 

8 
8 

7 

1883 
1875 
1876 

28 
22 
26.2 

1881 
1875 
1888 

Chicago  111      

—20 

1875 

—18 

1875 

—12 

1873 

17 

187!5. 

27 

1875 

MilwankeA.  Wis ^ 

—25 

1875 

—22 

1873 

—  8. 5  1884 

12 

1879, 
1881 
1875 

25 

1875 

Dnlath.  Hinn '. 

—38 

-31.0 
—43 

1875 

1884 
1873 

-34 

-32 
-34 

1875 

1875 
1875 

-26 

-22.5 
—23 

1876 

1873 
1873 

8 

7 
10 

1874. 
1881 

1874 

1881 

26 

24' 
20 

1876 

1875 
1875 

^-•SLSf'KiS!?^'^^;. 

LaCroeiio,Wi8 ... 

Davenport,  Iowa 

-27 

1884 

—16 

1875  -8 

1884 

16 

1881 

29 

1875 

Dee  MnniA",  Iowh 

—30.4 

18^^ 

—23 

1883—5.6 

1884 

11 

1881 

83 

1883 

Dnbnque,  Iowa 

-58.2 

188] 

—31 

1875  —10 

1875 

14 

1876 

27 

1875 

Keokuk.  Iowa 

—24.  2 

1884   —11 

1873   —2 

1873 

20 

1875. 

29 

1875 

Cairo,Ill 

Rnrinfffleld  HI 

-16 
-22  3 
-21.5 

1884 
1884 
1884 

4 

-2.4 
—  3 

1875  i    10 
1883  '      7 
1870         8 

1878 
1884 
1873, 

■24 
19 
22 

1879; 
1881 
1875 
1881 
1875 

37 

83.9 

32 

1875 
1883 
1875 

fiaint  l/>ii{tt.  Mo t 

IfiaeonrlVaUey: 

Leavenworth,  Kane 

—20 

1873 

—12 

1883         2 

1876 
1676 

18 

1881 

31 

1875 

Oniaha,Nebr 

-33 

1884 

—24.9 

1883-7 

1880 

0 

1881 

28 

1875 

BanneLt.  Fort.  Dak 

-42 

1883 

—34 

1881  I— 11 

1881, 

4 

1881 

80 

1888 

Huron, Dak  .... 

—38 
-39 

1884 
1883 

-31.8 
-30 

1883  —14.6 
1875,  -22 
1883 

1884 
1884 
1870 

19.2 
11 

1882 
1875 

28 
15 

1882 
1888 

Snllv  Fort  Dak 

Tankton  Dak      

—32 

1831 

—23.1 

1884   —16 

1876. 

—  3 

1881 

24 

1875 

ItxtremeKorthweet: 

Moorhead,  Minn 

—43 

1884 

-33 

i 

1881, 1-23 
1883  1 

1880 
1884 

-18 

1881 

28 

1882 

Saint  Vincent,  Minn 

-44 

18«1, 
1888 

-38 

18a3   -31 

1883 

-M 

1881 

21 

1888 

Bismarck,  Dak 

■-I0 

1884 

—31 

1875   —26 

1876 

1 

1881 

21 

1875 

Buford,  Fort,  Dak 

-40 

1883   —40 

18&1,  —23 
1884 

1880 

7 

1880 

22 

1880, 
1888 

Northern  Slope: 

Assinaboine,  Fort,  Mont 

TtAnfjtn     ITfirt.    Mniit          . . .. 

—43 
-^-»5 
—31 
—34 

1883  -47 
1875   —41 
1881  1—38 
1883   —32 

1883    -25.8 
1883   —42 

1884 
1876 

7 

-C 

12 

0 

1881 
1876 
188S 
1881 

20 
26 
23 
25 

1881 
1883 

nnittAr  Fort.  Mont ---• 

1883   —23     ;  1880 
1883-9    1  1884 

1883 

Helena,  Mont 

1888 

lff<u»tnnla^  Fftrt 

—29 

1883 

-85 

1883 

-14.1 

1  1884 

14 

1888 

19 

1888 
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iki  Signal  Service,  United  Staiet  Army,  for  each  month  and  the  year,  fe. — Contiuned. 


,». 

July.. 

Aogast.    ' 

September. 

October. 

KoTember.  j  December. 

Lowest  on 
record. 

0 

Yew. 

o      Year. 

i 

o 

Year. 

o 

Yew. 

o     Yew. 

o     'Year,      o 

Year. 

o 

Yew. 

47 

1«9. 
1882 

56 

1880 

48.5   1882 

*2. 

1879 

30    1 

•878, 
1880, 

Zero.    1880  -13 

1 

1880 

-16.5 

1879 

1 

1884 

1 

1 

4S 

1873, 

50 

1888 

47 

1879 

80 

1871 

25 

1876 

5    ,  1880  —15 

1872 

—16 

1872 

1W5, 

1S78, 

1 

1879 

' 

18 

1875 

99 

1878, 
1883 

45 

1875 

29L8 

1883 

22 

1873 

Zero.    1880  —24 

1           1 

1872 

—24 

1872 

US 

1881 

45 

1876, 

89 

1884 

29.3 

1888 

2a9 

1884 

-4 

1880  —15 

1880 

—27 

1881. 

1882. 

1882 

1883, 

1884 

M 

187S. 
1879 
1878, 

42 

1875 

88 

1875 

26 

1883 

17 

1878 

-  9 

1880 

—23 

1880 

-32 

1875 

40 

40 

1873 

42.5 

1875 

30 

1879 

20 

1876 

Zero.    1880 

-12 

1884 

—24 

1875 

1679 

Bi? 

1883 

468 

18R3 

41.8  1884 

34 

1883 

24 

1883 

&4   1883 

-  5 

1884 

— 2a2 

1884 

SI 

1881 

4a  3 

1883 

34.7,  1883 

28 

1883 

18 

1818 

—  0 

1876 

-20 

1880 

—27 

1875 

17 

isn 

4&5 

1884 

46    1  1875, 
1  1879 

31 

1879 

23.8 

1884 

-  6 

1880 

-14 

1880 

-20 

1875 

40 

"" 

60 

1873 

51. 1   1884 

87 

1872, 
1876 

25 

1873 

—  2 

1872 

—28 

1872 

-23 

1872 

40 

1875, 
1870^ 
1882 

50 

1*75. 
1876. 
1880. 
1883 

42       1875 

82 

1870 

22 

1878 

—  5 

1880 

— 2L6 

1884 

—25 

1875 

08 

1875. 

46 

1875 

45 

1876 

30 

1879, 

8 

1878 

-29 

1875 

-84 

1879 

—38 

1876 

187« 

1883 

10 

1878. 
1877  1 

46 

1873 

43 

1875 

30 

1873 

15 

1878 

-24.5 

1875  -30 

1879 

-39 

1879 

40 

1876 

52 

1880. 
1883 

44 

1875 

31 

1873 

18 

1873 

-21 

1875  -37 

1872  —43 

1878 

41 

187«. 
1882 

50 

1884 

44.5 

1864 

36 

1879 

18 

1873 

—  3 

1875  —17 

1872,  —27 
1876  , 

1884 

44 

18R3 

G2 

1882 

48 

1879, 

34 

1879 

15 

1878 

Zero. 

1880  '-1&2 

1864  —30.4   1884 

1883 

• 

isn 

50.4 

1882 

41 

1875 

83 

1873 

20 

1873 

—  9 

1875 

—19 

1876.  —31 

1879, 

1880 

1876 

45 

18n 

56 

1873, 

47 

1875 

39 

1875, 

20 

1873 

—  3 

1872 

-22 

1672  —24.2 

1884 

1880. 

1876. 

1 

1883 

1883 

, 

SO 

len 

60 

1883 

57 

1880 

43 

1876 

24 

1873 

7 

1872 

—  7 

1872   -10    1  1884 

4a7 

1882 

54 

1883 

4&8 

1884 

88 

1679 

26 

1880 

6 

1880 

-14 

1880  —22.3   1884 

4B 

U77 

57 

1876 

54 

1884 

40 

1875 

25 

1873 

5 

1872 

-17 

1872 

-21.5   1884 

45 

1877, 
1K82 

53.6 

1882 

50 

1884 

37 

1876 

19 

1873 

Zero. 

1872 

—14 

1880 

—29 

1873 

42 

1877 

51 

1873 

49 

18n 

30 

1873 

15 

1878 

-6 

1875 

-17 

1879. 

1884 

-32 

1884 

» 

1881 

46 

1882 

42    ;  1888 

27 

1883 

10 

1880 

—18 

1880 

—41.3 

1884 

—42 

1888 

04 

1883 

46 

\t9Pi 

42.7,  1883 

•8.2 

1883 

21 

1881 

-12.8 

1884 

-34.2 

1884 

—.38 

1884 

17 

1875 

48 

1877, 
18H2 

41 

1884 

18 

1881 

9 

1874 

-18 

1876 

-30.5 

1884 

1 

—39 

1888 

» 

1878. 
Ih77. 
1879 

44 

18n 

45 

1875 

28 

1876 

9 

1878 

-15 

1875 

—34 

1879 

-34 

1879 

n 

1883 

48 

1HB3. 
18M 

88 

1882 

17 

1883 

14.0 

1884 

-15 

1881, 
1884 

—34 

1883 

-43 

1884 

a 

1883 

40 

1881. 

iie3 

36 

1881 

17 

1883 

ia2 

1884 

—22 

1880 

—47.8 

1884 

-47.  a 

1884 

8 

1875 

82 

1884 

89 

1875 

10 

1876 

6 

1874. 
1878 

-28 

1875 

-88 

1879 

—40 

1884 

m 

1883 

87.6 

1884 

36 

1883 

18 

1883 

9 

1881 

—20 

1881 

-46 

lf79 

—46 

1879, 
1883 

31 

188r» 

85 

1881 

87 

1881 

25 

1884 

—16 

1881 

—25 

18P0 

-.•50 

1884 

-60 

1884 

17 

1881 

87 

1874 

34 

1881 

14 

1873 

-6 

1881 

-31 

1675 

— r.9 

IHflO  —59 

1880 

m 

1H83 

41 

1883 

86 

1883 

29 

1880 

10 

1679 

—24 

1880 

-47.  C 

1884  —47.fi 

1F84 

n 

:i880 

38 

1880 

84 

1880 

80 

1880, 

10 

1881 

-17 

1880. 

-40 

1880  -40 

1880 

n 

1883 

27 

1884 

80 

1883 

26.^ 

18»*2 
1881 

14 

1883 

-16 

1881  1 
1883  L-30 

1884  l-W 

1883 

Digit 

zed  by 

Go 

ogle 
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Lowest  tempera lurr  (tit  degrees  Fahrenheit)  and  year  in  which  it  occurred  at  tiatione  of 


Stations. 


Northern  Slope — Coutinaed: 

ShaW.  Fort,  Mont 

D«adwood,  Dak 


Cheyenne,  Wyo  . .  . 

North  Platte,  Nebr. 

Middle  Slope: 

Denver,  Colo 


Pike's  Peak,  Colo  . 


West  Las  A^ninias,  Colo . 

Dodfie  Citv,  Kans 

Keiio.  Fort.Ind.T 

Elliott,  Foi-t,  Tex 


Southern  Slope : 

SUl,  Fort,  Ind.  T  . 


Conoho,  Fort,  Tex . 
Davis,  Fort,  Tex. . 


Stockt4>n,  Fort,  Tex. 
Sonthem  Plateau: 

Santa  F6,  N.  Mex... 


El  Paso.  Tex 

Apache,  Fort,  Aris. 


Orant,  Fort,  Aria  . 
Phoenix,  Aris 


Prescott,,  Arijs 

San  Carlos  Agency,  Aris 


Thomas,  Camp,  Arii  . 
Venle,  Fort,  Ariz  . . . . 
Wickenbarg,  Aria  ... 


Yuma,  Ariz 

liiddlo  Plateau : 

Winnemucca,  Nev . 


Salt  Lake  City,  Utah. 
Hortlinrn  Plateau : 

I3oi86  City,  Idaho.... 


G(snr  d'Alene,  Fort,  Idaho. 
Lewiston,  Idaho 


Dayton,  "Wash 

Spokane  Falls,  Wash  . 

Korth  Pacific  Coast: 

Can  by.  Fort,  Wash  ... 
Olympia,  Wash 


Portland,  Oreg . 


Rosebnrjs,  Oreg 

Kiddie  Pacific  Coast: 
Cape  Mendocino,  Cal.. 


BedBlnff,  Cal. 


January. 


o      Year. 


-33 
-30 


-27 

—29 
—37 


-21.5 
-20 
-  4 
-12 


—  9 

—  1 
Zero. 

2 
—13 
6 

—  e 

10 
13.2 

—17 

le 

10 
L4 
18 

22.5 

-23 

-20 

—27 

-29 
—14.2 


—23.6 
—27.7 


32.3 
0 


Sacramento.  Cal 22 


February. 


o     Year. 


1883 
IbSa 

1875 

1881 

1875 
1883 


1883 
1884 
1883 


1870 

1881 

1881 

1881 

1883 

1881 
lb83 

1883 
1883 

1880 
1882 

1884 
1883 
1881 


1883 


1883  — : 


—37 
—32 

—28.2 

—29 

—22 
-37 


—22.7 
—20 
—  2 
—10 


—  8.5 

6 

9 

8 

-8 

12 
-9 

17 

lai 

-11 
21 

16 
10 
10.8 

25 

-19.6 

-13 

-12 


1883 
18b3 


1883 
1883 


1884 
1883 


1875 


1883 
1883 


1883 
18c3 


1884 


1888 
1875 


1884 
1883 
1884 


1883 


1888 

1883 

1879, 
1880 
1881 
1880 

1883 
1884 

1880 
1882 

1881 
l»-80 
1882 

1880 


1884 
1883 
1883 


—21 

17.8  lJ-84 


-24   1883 
-.6.1  1883 


16 
2 


1884 
1884 


1883 


8.8  1884 
2a  5  1884 
22   1884 


March. 


o 

Year. 

-22.5 
—  7.2 

1884 
1884 

-17 

1880 

-21 

1880 

-10 

1880 

-29 

i876 

6 

—  8 

14 

-2 

1882 
1880 
1F83 
1880 

10 

1880 

16 

1880 

17 

1880 

15 

1880 

Zero. 

1880 

21 
11 

1880 
1881 

21 
28 

1882 
1881 

—  8 
22 

1876 

1882 

23 
11 

20 

1881 
1881 
1880 

81 

1881 

-8 

1882 

4 

1874 

9 

1882 

Zero. 
12 

1884. 
1880 

8 

7 

1880 
1882 

38.5 
23 

1884 
1880 

25.5 

1880 

19 

1680 

86 

1884 

28 

1880 

29 

1880 

ApxiL 


liav. 


o  Year.   ©   Y< 


26 

20 

25 

24.2 

11 

29 
15 

29 
80.1 

13 
80 

24.8 

27 
30 

40 

17 

19 

17.6 

20 
80 


40.9 
28 


28 


1880 
1R80, 
1881 
1875 

1875 


1876 
1875 


1882 
1881 
1884 
1881 


1881 

1882 

1882 

1882 

1875 

1882 
1888 

1879 
1888 

1878 
lfe82 

1883 
1883 
1878, 
1880 
1878 

1883 

1875 

1883 

1882 

1880 


1881 


1884 
1880 


21 
21 


30 


27 
—  8 


1875 

1878 
86 
84.91  1882 


1881 
1683 


1884 
1875 


1873, 
1873 
1S75 


27.5  1884 


S2 
37 
86 


42.5 

46 

40 

4L5 

24 

80.9 
29 

37 
86.3 


86.0 

37 

88 

i&O 

20 

82 

20 

23 


30 
20 


42.6 

80 


88 
88 
87 


1884 
1884 
1884 


1888 


1878 

18P0, 
1884 
1882 

1880 

1884 
1880. 
18K8 
18f'2 
1884 

1877 
1884 

1884 
18H0 
1880 

1884 

1870 

1880 

1878 

1884 
1881 


1881 
1881 


1884 

1882 

1678 

1880 
1888 
1870 
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Ill 


tk§  Signal  Service,  United  States  Army^  for  each  month  and  the  year^  <f c. — Continned. 


June. 

July. 

August. 

September.  1 

October.  '  Novemberi 

December. 

LoweHt  on 

»  Te». 

o 

Tear. 

o 

Year. 

o 

Tear. 

"  i 

Tear.   o 

1 

Tear. 

o 

Tear. 

o 

Tear. 

3S   1883 

87 

1882 

83 

1883 

21 

1884 

-2 

1 
1881  !— 20.5 

1880 

—44.5 

1884 

-44.6 

1884 

13   1880 

42 

1880. 

40 

1882 

28 

1884 

5 

1880  —16 

1880 

—28 

1884 

-32 

1883 

1883 

28 

1876 

87.0 

1882 

34 

1876 

28 

1878 

-  4 

1878 

—20 

1875 

-24 

1879. 
1880 

-38 

1875 

» 

1876 

45 

1877. 
1882 

42 

1876 

21 

1876 

i! 

1878 

-10  ' 

1877 

-27 

1870 

-20 

1883 

97 

1883 

42 

1873 

44 

1876 

28 

1873 

1 

1873  -18  ; 

1877 

-25 

1876  1  20 

1875 

S 

1882 

18 

1870 

15 

1882 

6 

1876 

-17 

1878  -30 

i 

188U 

-37 

1878  :-37 

1875, 
1878, 

!      1883 

MLS 

18P3 

52 

1882 

40.5 

1882 

35 

1883 

10 

1883  -  1 

1882 

—21.5 

1884  -22.7 

1884 

M 

IK70 

50 

1877 

50 

1880 

30 

187G 

10 

1H78  —  7 

1880 

—15 

187G  '—20 

1883 

» 

1W3 

57 

1883 

52 

IHM 

40 

1883 

28 

1883   17 

1883 

—  2.6 

1884 

-  4 

1884 

44 

1880. 
VSil 

49 

1880 

48 

lJ-80, 
1882 

37 

188U 

26 

1880  -  5 

1 

1880 

—10 

1879 

-12 

1883 

47 

1878 

56' 

1877, 
1880 

53 

1880 

44 

1878 

25 

1878 

-*  1 
1 

1880 

2 

1879. 

1880. 
1884 

-9 

1879 

48 

1879 

60 

1877. 
1880 

54 

1880 

45 

1882 

82 

1878 

12  ' 

1880 

*  6 

1880  —  1 

1881 

48 

1881 

68 

1881 

47 

1882 

37 

1883 

30 

1880 

6 

1880 

1 

1880 

Zero. 

1881 

46 

i«n 

50 

1877 

51 

1882 

40 

1883 

29 

1877 

12 

1880 

8 

1880 

2 

1881 

» 

1877. 
1)>80 

46 

1872. 
18t<0 

40 

1882 

27 

1880 

16 

1880 

—11 

1880 

—13 

1879 

—13 

1879, 
1883 

SO 

1881 

56 

1880 

52 

1880 

42 

1880 

28 

1882 

11 

1880 

—  5 

1880 

—  5 

1880 

w 

1880. 
1883 

41 

1870 

41 

1880 

32 

1880, 
1882 

19 

1880 

9 

li'80 

—  8 

1884 

—  9 

1880 

51 

1883 

56 

1880 

55 

1882 

47 

IWil 

33 

1881 

20 

1880 

18 

1880 

10 

1883 

43 

1879 

62 

1879. 

52.8 

1884 

89.1 

1884 

83.6 

1883 

24 

18«0 

18 

1879 

ia2 

1883 

1880 

82 

1880 

42 

1879 

88 

1870 

29 

1881 

18 

1880 

—  1 

1880  —18 

1870 

—18 

1879 

43 

1883 

54 

1883 

65 

1884 

42 

1882 

29 

1881, 

." 

1881 

18 

1881 

16  1  1882 

1882 

1 

45 

1880 

52 

1880 

49 

1880 

42.9 

1884 

26 

1880 

16 

1880 

17 

1884   10   1884 

«2 

1884 

48 

W9 

49 

1884 

34 

1881 

27.8 

1881 

8 

1880 

6 

1879 

1.4  1883 

45l9 

1«84 

40 

1878 

4a5 

1884 

41 

1884 

23 

isn 

19 

1880 

12 

1878 

10.8  1882 

56 

1878 

61 

1879 

64 

1879 

60 

1882 

4L4 

1883 

81 

1880 

27 

1878 

22.5  1883 

29 

1880 

87 

1877, 
1878 

82 

1880 

22 

1880. 
1881 

10 

1878 

-9 

1880 

-20 

1879  —23 

1 

1883 

87 

1875 

45 

1880 

44 

1880 

86 

1881 

22 

1878 

8 

1880 

—10 

1879  —20 

1888 

86 

1888 

40 

1883 

89 

1881 

80 

1881. 

1882 

19 

1878 

7 

1880 

—  7.8 

1884 

-27 

1888 

86 

1888 

29 

1884 

87 

1882 

80 

1882 

17 

1881 

Zero. 

1881 

-21 

1884 

-29 

1883 

43 

1880 

48 

1880, 
1881, 
1882 

45 

1883 

84 

1883 

28 

1881 

13 

1880 

-16 

1879. 
1884 

—17.8 

1884 

8&S 

1883 

87.4 

1881 

86 

1883 

29 

1881 

19 

1881 

5 

1881 

—26 

1884 

—26 

1884 

88 

1882 

42.8 

1884 

88 

1881. 

81 

1881 

18 

1881 

8 

1881  :-17.8 

1884 

-27.7 

1868 

1882 

47.6 

1884 

51 

1884 

50.6 

18»4 

42.5 

1884 

40.2 

1883 

83.5 

1883 

21 

1884 

16 

1884 

86 

1880 

40 

1882 

41 

1880. 
1882 

81 

1877 

23 

1881 

21 

1882 

8 

1879. 
1884 

2 

1884 

38 

1875 

40 

1876. 
1880 

43 

1876 

89 

1873, 
1877, 
1882 

31 

18n 

22.5 

1880 

8 

1879 

8 

1875, 
1879 

87.5 

1880 

40 

1879 

4a  5 

1882 

84.6 

1881 

22.5 

1881 

17.5 

1880 

7 

1879 

8.8 

1884 

48 

1883 

45 

1889 

46 

1883 

45 

1882. 
1884 

42 

1882 

88 

1882, 
1883 

34 

1884 

28.5 

1884 

47 

1880 

58 

1881 

52 

1881 

46.5 

1884 

82 

1881 

26 

1880 

25 

1878, 
1879. 
1882. 
1K83, 
1884 

19 

1888 

48 

1881  j 

51 

1879 

48 

1880 

44.4 

1882 

86.4 

1881 

97 

1880 

28.5 

1878 

21 

1884 
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Low€Bi  temperature  {in  degrees  Fahrenheit)  and  year  in  which  it  occurred  at  etatUms  of 


StationB. 


Middle  Paoillo  Coast— Gontlnaed: 
San  Franoiaoo,  Cal 

South  Pacific  Coast : 

Los  Angeles,  Cal 

San  Diego,  Cal 

Alaska  stations: 

Alexaniipr,  Fort,  Alaska 

Atka,  Alaska 

Hoootmahoo,  Alaska 

Pyramid  Harbor,  Alaska 

Ssint  Michael's,  Fort,  Alaska. . 

Sitka.  Alaska 

Unalashka,  Alaska 

Behring's  Island,  Behring  Sea. 


January.    '  Febmary.        March. 


o     Year.  I     «     Year.      ®     lYcar. 


80 
82 


ao 


8 

18 

1-47 

&5 

16 
0.8 


1870      35 


1880. 
1883 
1880 


1882, 
1883, 
lb84 
1882 

1882 

1878 


1884 
1884 


—26 
10 


Zero. 

—18 

—52 

4 

7 
0.6 


1883, 
1884 


1883      85.8 
1880      88 


1882—6 
1882  ,    15 


1882    Zero. 
1882  —18 


1878 


1870 
1884 


-SO 
&5 


6 
12.2 


1880 


1882 
1880 


1822 

1882 

1878 

1882 

1883 
1884 


April. 


May. 


o     Tear.  I     o      Teac: 


30 


22 
14 

-27 

26.5 

15 
0.1 


1875  I    45 


1883 
1875 


1882 
1884 


1884 

1882 

1880 

1882 

1884 
1884 


sa 

4&4 


23 
24 


29 

SO 

—  2 

81 

24 
27.4 


19n, 
1879, 
188Q, 
1882 

5j  1888 


1888 


1882 
1882 


1882 


1870, 
1870 
1881 

1882. 

1884 
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tk$  Sigmai  Service,  United  Stalee  Arwujff  for  each  month  amd  the  ffear,  ^.— Continned. 


J-. 

July. 

Augiut 

September. 

Ootober. 

VoTenber. 

Deoember. 

Lowest  on 
rooord. 

0 

Year. 

o 

YCM. 

» 

Y«ar. 

e 

Yew. 

e 

YeMT. 

e 

Yew. 

o 

Yew. 

o 

Yew. 

48 

47 

SO 

tt 
10 

22 

m 
u 

8L8 

mi. 

1878, 
1874 

1878 
1884 

1884 

laro 

1882 

1882 

1881 

1882; 
1881 

1881 
1882 

40 

5L2 
58.7 

86 
85 

40 

43 

88 

43 

87 
S6L1 

1874» 
1881 

1881 

1884 

1884 
1882 

1882. 

1888 

1881 

1881. 
1882 
1881 
1883 

50 

50 
54 

80 
88 

88 

89 
81.5 
42.5 
86 

8a8 

18m 
1879. 
1882 

1888 

1879. 
1864 

1684 
1882. 
1^4 

1884 

1882 

1884 

1888 

1888 

1884 

50 

44 

40.5 

21 
84 

80 

82 

18 

82 

88 
80.4 

1874» 
1880^ 
1881, 
1882 

1880 

1682 

1884 
1884 

1882 

1882. 
1888 
1884 

1884 

1888 

1884 

45 

42.5 

44 

9 
28 

25 
21 
8 
20 

24 

10l2 

1881 

1879 
1878 

1882 
1882 

1888 
1882 

laro. 

1880 
1888. 
1M4 
1879 
1888 

41 

84.2 
88 

—  5 
22 

15 

9 

—24 

5 

19 
13L4 

1880 

1881 
1881 

1884 

US 

1883 
1881 
1876 
1888 

1888 

1884 

84 

80 

82 

-99 
19 

1 
-9 
-48 

9 

12 
L4 

1879      84 

1878.     28 
1879 

1879  82 

1881   -29 

1881  12 

1882  Zero. 
1882  -18 

1880  —52 

1882        4 

1882        5 
1882        0.6 

1879 

1888 

1879, 
1880 

1881 
1881 

1882 

1882 

1878 

1882 

1888 
1884 

10048  810 8 


Digitized  by  VjOOQIC 


114 


BEPOBT  OF  THE   CHESF   SIGNAL   OFFICER. 


APPENDIX   i6. 


M&fUhiy  and  annual  mean  temperatnres  (in  degrees  FakrenKnt)  from  r^^arU  made  &y  vol- 
untary ohservers  of  the  Signal  Servioe,  United  Statee  Army,  for  the  year  ending  Doeemher 

31,  1884. 

[The  daily  mean  is  generally  obtained  by  dlTiding  the  eom  of  the  7  a.  m..  2,  and  twice  the  9 p.  m.  (local 
time)  ooserrationB  by  4;  the  monthly,  by  diyioing  the  earn  of  the  daily  by  the  nnmber  of  days  in 
the  month.] 


Stations. 


I 


I 


Accoti&k,  Va 

Aiken,  aC 

Albany,  Oreg 

Allison,  Kans 

Altoona,  Pa 

Amherst,  Mass 

AndersonviUe,  6a 

Anna.  Ill 

Ann  Arbor,  Mich 

Ai-cher,  Fla 

Ardenia  (Pbillipstown),  N.  Y 

AsheviUe,  N.  C 

Ashwood,  Tenn 

Atchison,  Kans 

Athens,  6a 

Auburn,  N.T 

Austin,  Tenn 

Auntln.  Tex 

Bainbridge  Island,  Wash 

Beloit,  Wis 

Blooming  6rove,  Pa 

Blue  Lake,  Cal 

Bowling  6reenf  Ky 

Boyne,  liich 

Brevard.  N.  C 

Bunker  Hill.  Ill 

Burlington,  Vt 

Carson  City,  Key 

Carthage,  Mo 

Catawissa,  Pa 

CiMlar  Rapids  (W.),  Iowa 

Chambersburff,  Pa 

Chapel  HUl.  N.  C 

Charlotte,  Vt 

Cincinnati  (6.  W.  H.),  Ohio. . 

Clarksville,  Tex 

Clay  Centre.  Kans 

Cleburne.  Tex 

Clevelana,  Ohio 

Clinton,  Ind , 

College  City,  Cal 

<;ollege  Hill.  Ohio 

CollinsviUe,  111 

Conception,  Mo 

Contoocook,  N.  H  

Cooperstown,  N.  T 

Comi8h,Me 

Cresi:o.Iowa 

Cretc,Nebr 

Cumberland,  Md 

Dale  Enterprise,  Va 

Des  Moines,  Iowa 

De8oto,Nebr 

DillingersTille,  Pa 

Distributing  Beserroir,  D.  0 . . 

Dorset^  Vt 

Drifton,Pa 


o 

81.8 
40.8 
88.9 
20.4 
(») 
8L6 
4L7 
2&6 

29.0 

'I 

17.5 

2&2 

(*) 

80.0 

10.2 

20.9 

^4 

84.9 
18.8 
13.5 
80.2 

(») 
21.2 

&9 
23.1 
86w0 
11.0 
27.0 
84.9 
21.8 
(') 
20.1 
0) 

47.21 
23.  U 
21.7 
12.7 
(») 
17.7 
1ft.  1 

5.6 
16.2 
26.8 

Q) 

14.4 

14.0 

(») 

29.6 

16.6 

(') 


48.3 
66l8 
87.0 


44.9 

5ai 

45.0 


20.8  85w  3 


0) 


(}) 


80.5  81.0 


(•) 
8&7 
(') 
65.6 

% 

46.4 
25.0 
(») 
2&0 
47.0 
(») 
34.0 
20.1 
<») 

46.5 

81.0 

25.0 

26.0 

(}) 

30.8 


60.0 
45.7 
(») 
68.2 

<1> 
(») 
50.5 
89.8 
(») 
30.0 
49.0 
i}) 

43.0 
29.4 

?1 

44.8 
(») 
4&6 
89.8 
29.9 
88.8 
0) 
82.2 


17.6  20.4 


32.8 

49.6 

22.5 

39.0 

47.4 

24.9 

47.0 

80.7 

(») 

48.9] 

38.4 


38.9 
51.4 
26.5 
43,6 
56.8 
(») 
57.2 
34.4 
(») 
55.0 
42.3 


32.9  39.9 


22.3 
(») 
27.5 
24.5 
ll.<3 


35.6 

31.2 

2&8 

i}) 

25.3 


19.5^  34.6 


36.4 
(») 
10.5 
17.3 

(») 
42.3 
27.1 
27.8 


40.8 
0) 
33.3 
33.4 
(») 
43.7 
2a6 
29i0 
>Ko 


53.6 
60.7 
52.7 
44.* 
(0 
45.5 
64.0 
54.7 
0) 
69.0 
(») 
(') 
58.0 
50.2 
57.4 
48.3 
55.7 
(») 
51.8 
44.7 

<!> 
0 

0) 

(>) 


66.4 
7&7 
59.7 
57.1 
(») 

56.6 
74.4 
65.5 
0) 
80.8 

<!> 

70.0 
62.5 
T2.4 
58.5 
6a6 
78.9 
52.0 
57.9 
67.6 

I 


58.5  6&0 

50.6  61.9 
43.8  55.8 


57.5 
..       0) 
50.0   62.0 
43.5  57.7 

47.4  58.6 

56.5  69.2 
42.5   56.8 

52.4  67.4 

60.5  69  0 
(») 
68.3 
58.5 
60.4 

62.9  71.9 
52.3  64.0 
51. 8<  62.5 
48.1;  58.0 
(»)  56. . 
40. 8|  54.0 
(})  0) 
48.21  56.0 
46.0,  50.4 


46.1 


60.0 
44.1 
(») 


40.0 
(») 
49.3 
41.0 
i}) 


4L2 


61.4 

59.4 
60.4 
62.0 


52.2  66.9 


64.4 


40.5  68.7 
vaooitd- 


o 
76.5 

(») 

68.8 

74.8 

(») 
67.9 
79.8 
77.7 

(») 
8L9 

<!> 
(>) 

70.6 
76.4 
7&5 
66.5 
77.6 
88.3 
„.-  62.2 
66.6  68.5 
72.1'  74.8 
60.3  6L7 


75.1 
(>) 
61.6 
71.0 
(») 
68.7 
(•) 
78.7 
0) 
79.1 
73.5 
<») 
76.0 
71.0 
70.6 
69.0 
0) 
82.7 
60.0 


68.1 


(>) 
66.5 
67.8 
(>) 
72.5 
68.0 
75.0 
76.8 
78.6 
76.2 
69.0 
74.4 
73.4 
74.8 
72.3 
71.8 
69.0 
65.7 


74.6 


76.8 
(») 
68.2 
68.0 
(») 
69.2 
81.7 
76.2 
0) 
79.5 
66.5 
(») 

7a  0 

72.1 

76.2 

68.2 

78.8 

84.8 

(») 

66.6 

71.2 

69.7 

<!> 
(») 


72.6 

(»> 

53.3 

66.5 

7L1 

64.4 

77.1 

74.6 

65.4 

77.71 

62. 4| 

Q) 
72.0 

72.  o; 

74.8 
64.5 
75.8' 
88.2 
54.0, 
66.41 
71.8' 
55.6 

<!> 


61.1 
(») 
52.5 
54.0  34.5 
57. 4 1  44.4: 
sas'  8&7 


46.1 
53. 7{ 
47.4' 


49.5 

64.6 

<«) 

73.9 

(») 


(*)  I 
47.4 
84.4' 

62.  o; 
0>  I 

46l0 


61.0,  4&0 
58.7;  40.61 
67. 1  49. 11 
51.6'  38.71 
65. 7,  46. 1 


58.4 


70.9  78.8 
70.7  (») 
6L2  69.6 
(») 
71.8 
0) 
70.1 
76.7 
67.9 
75.8 
85.7 
7a  8 
84.2 
6a9 
73.0 
7a  0 
70.4 
75.9 
74.6 
69.4 
64.5 


70.6  6&0 


7a  1 
(») 

oao 
0) 

69.0 
(') 
68.7 
75.6 
62.5 
74.9 
80.4 
71.8 
85.0 
67.9 
70.0 
7a  5 
70.0 


71.4 
65.2 
56.8 
(») 
67.2 
(») 

66.6 
78.2 
69.0 
73.6 
80.1 
72.5 
81.1 

(») 
67.0 
7a  6 


68.8  65.2 
67.  li  60.3 
69.4   73.2 


72. 31  72. 3 
68.2'  6a7 
.53.5    (») 
66.5  61.6 


6a7 
0) 
69.1 
7L2 
69.2 
76.6 
62.2 
6&7 


70.5 
71.5 
(») 

7a  0 

57.2 
77.0 
64.8 
64.1 


(») 
65.2 
68.7 
69.9 


72.0  70.8 


(») 

69.2 

Q) 

77.1 

65.4 

66.3 


61.7 
63.3 

67.7 

6a6 


67.0 
67.0, 
70, 7| 
78.9 
61.8 
6a  1 


70.8: 

61.11 

52.0 

(») 

55.0 

<!> 
(») 
59.9 
57.2 
4a7 
4a6 
62.1 
55.0 
(») 

53.5 
65.2 
4a  2 
61.0 
67.3 
5a9 
65.7 
55.1 

(») 

61.7 

62.3 

60.4 

56.8 

49.1 

4a8 

4a  6 

49.0!  2a6 

.^5.7  3a  s; 

5a8  41.9 
59. 2  41. 8 
5&  71  35. 8 
64. 7  Sa  6 
61.6;  (>) 
61. 2  44. 8 
4a4  8&1 
48L4J87.6 


5a  0, 

47.2 
32.2 
3a9 
50.9 
42.7 
33.5 
4a3 
(•) 

sai 

3a7 

49.0 
40.8 
(») 

sai 

50lO 
34.8 
43.7 
54.4 
40.5 
§1.1 
39.8 

6a9 
4a  2! 
4a  01 

40. 7| 


44.4 


4ao 


3a  ol 

34. 2| 


aao  57.1 
4a6 

82.1  sao 
ia9  4a9 

33.6 

33.2  4ai 
(»)    

32.5;  sax 

(»)  I  .... 

63.1  7L1 

(»)     

4L0,. 

82.5 

22.2. 

44.8 

30.7  47.2 

41.6 

40.5 

(>)     

ia7 

29.8 
4L1 
(»> 
23.6 
42.9 
21.7 
2a8 
8&6 
80.0 
31.8 
20.1 
31.6 
43.2 
23.8 
84.6, 
41.8 
21.5 
38.2 
80.9 
(») 
49l0 
8L8 
29L2 
1&2 
27.9 
27.0 
0) 

ia2 

14.1 
38.2 
34.2 

lai) 

14.7   40.1 

(»)     

SaS  5617 
26.6  48.9 
89.6 


4818 


eao 

44.5 

56.7 
62.9 


82.3 
54.1 
S2.8 
4&0 

44.8 

40.9 
46L8 
fi8.9 
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MmM§  mmd  afiiMi«l  Wkeom  temperaimrei  (i»  degrem  Fakr&nkeU)firam  reporto  nutdo  6y  voU 
tmiturff  ob9&rven  of  ike  Signal  Serviedf  ^o.— Continned. 


I 


Dyberry.Plfc' 

Sa«ton,P» 

ElkFk]]a,S:aD8 

Smb«ma,Wi« 

Smmittobarg,  Md 

SBipori%  Kaos 

i^Onfi 

VMtoryrille^K.Y 

nOl  Brook.  Cat 

MlKiver.lCiw 

mbmjCton.  Pa 

.?)aiatoa.Md 

l^yetterfllfl.  Ark 

rntyth,<H 

Fort  CoUina,  Colo 

Fort  Scott,  Kana 

Fort  WayiMi.  Ind 

fnakSan,K.j 

FraBk]in,Pa 

Fremont,  Nebr 

GaidiDer,Me 

GarrettsTiUe.  Ohio 

G«ooa,Ke1>r   

Gnunpian  Hnia,  Pa 

Grand  Cotean.  La 

Grud  Jmiction,  Colo         

Gnat  Falla  Beaervolr,  Md. . . . 

GraenSprinca.  AIa 

GatteolMricriowa 

Bartford,  Conn 

Hfllv«tia.  W.  Va 

Hicblaoda,  X.  G 

mram,Ofaio 

HaltocEana 

Badoon.  Mioh 

Ha]iiMi^i]]«,P» 

Hamboldt,  Iowa 

Hanphiey,  K.  Y 

HidooTme,  Cal 

Iniepandenee,  Iowa 

iBdepeadence,  Kana 

ladiaaola,  Iowa 

Ioaia.MJch 

ltliaca,K.T 

^ttikaonlmTg,  Ohio 

JcAeraoDTiUe,  Ind 

'obooootowa,  Va . 

Xdey'a  (near  Baleigh).  N.  C 

I<aeoDia.Ind  .... — 

Lo&yette,lnd 

fM»iiW.Mich 

Uvrraoe,  Kana 

l-e«IHiU,Ark 

LeeiMlala.Pa 

UBoy.jr.Y 

ftanaiFla    

iJaoolBUm,  K.  C 

I'Olui.Iowa 

lSW:'^:::::::::;:;:: 
iasS^^e??::::::::::::::: 

J{«H«»n,Wia 

}?«»{«.  Fla - 

Ihachaator,  Iowa 
}baiiMttMn  (B).  K 

Snbowae.  Wla 

jbnuatta  Townahip,  Ohio. 


17.8  97.9 


lao 

8.8 

8e.9 


12.6 

0) 

28.1 
84.8 


29.5  41.7 


19.0  29.8 
5L4  63.6 
24.8  81.2 

26.1  87.1 

26.1  87.4 

26.8  8&8 
(»)  5«L8 
28.4    («> 

22.2  32. 
20.0  30. 

28.9  41.6 

16.3  28.  ll 
18.8'  16.2 
0)  !  2S.5 


5! 

17.0 
47.5 

<;> 
(») 

87.6 

&1 

(») 
26.1 
26.8 
(») 
19.0 
16.1 
24.6 

6.8 
1B.0 
46.2' 

9.3 
22.0 
16.1 
16.0 
10.6 
19.1 

(7) 

36.1 
(») 
23.0 
17.6 
16.6 
21.0 
26.8 
21.9 

(») 

1&6 
(») 
9.1 
0) 
9.2 

<;> 

0 

(") 

10.1 


28.7 


(«) 


80.  A 
14.1' 
28.0 
62.0 

<;> 

17.7 

0) 
40.6 
89.0 
84.6 
23.0 
27.2 
85l6 

9.8 
26.2 
44.4 
16.6 
31.0 
20.8 
22.7, 
28.6 
8&0 
80.1 
47.4 

lS?7 
29.6 
28.9 
28.0 
8&1 
86.0 

(») 
68.6 

(») 
21.8 
29.8 

2^.?8 
(») 
16. 9 
0) 

las 

24.4 


0) 

84.0 

30.1 

88.5 

(») 

44.2 

81.8 

62.4 

83.6 

39.9 

88.7 

46.4 

(») 

36.0 

(») 

89.0 

(») 

80.4 

82.4 

27.8 

35.0 

31.8 

80.7 

66.1 

0) 

40.8 
57.0 
27.2 
(») 
41.0 
42.1 


43.6 
49L8 
49.9 
51.6 
48.2 
(») 
41.8 
49.5 

4ao 

55w0 
62.9 
45.8 
65.6 
48.0 
62.7 

(») 

0) 
48.0 
44.8 
44.0 
41.0 
67.5 
48.3 
49.6 
61.0 
46.2 

(») 

46.4 

46.3 


83.3  43.8 


42.0 

<*> 
(») 
26.8 
29.7 
4&6 
29.0 
44.1 
85.4 


18.2  29.8 


26.8 


27.0  42.5 
2L2  22.4 
2L0  88L5 


O 


^.6  4.3.8' 

80.4  41.5 

89.9  49.8 

44.0  63.2 

49.2  52.6 
,,  (») 

44.0  62.8 

37.1  47.9 

82.3  45.8 
41.6  45.8 
4&7  56.7 
85.9  45.6 

0) 

(•) 

(») 

86. 
87. 

£} 

29. 
89. 
23. 
29. 
36L 
4& 
(») 
4L 
(') 


(») 
71.0 

^*> 
0) 
4&9 
(') 
89.2 
,       (') 
4  43.4 
I      (>» 
9  4a3 
6  51.0 

1  sai 

0  41.2 

0  40.5 

0  49.0 

1  5L2 
0  51.0 

6a6 


iHo 


55.8 

64.1 

0) 

56.6 

62.0: 

62.2; 

67.9, 

66. 2> 

(')  I 
54. 8| 
61. 2 
60.6! 
62.6, 
74.5 
58.3 
65.lt 
60.0 
64.0 
52.2; 
00.2 
5L2! 
67.9 
59.8 
53.5 
75.6 
(•) 
63.9 
7L3 
67.2 
67.5 
67.8 
60.0 
(») 

<:> 

(») 
62.7 
55.2 
64.0 
65.8 
58.6 
63.8 
6L2 
56.4. 
56.0 
59. 9i 
64.3 

(')  i 
(») 

64.2! 
60.5 
68.2 
62.2 
67.8 
50.5 

(») 
78.9 

(>) 
64.5 
62.0 

(') 
61.5 

(») 
57.1 

(») 

60.0 

63.1 

48.6 

52.6 

64.3 

62.0 

67.1 

66.0 

0) 


o 

66.8 
74.0 

0) 
69.5 

(») 
60.0 
66.8 
0) 
63.3 
70.5 
68.8 
7L0 
74.2 
(') 
76.0 
71.0 
72.8 
63.4 


65.2 

74.7 
70.0 
67.8 

77.8 
61.6 
65.6 

0) 

66.2 

71.9 

71.0 

77.0 

^1.4 

76.8 

83.9 

72.1 

(») 

61.6 


74.6  72.0 

64.1     - 

67.8 

71.8 

66.9 

80.8 


65.0 

oan 

73.3 
66.6 
85.6 
0) 


72.7  74.. 

73.5  80.  U 

67.0  67.1 

6a  8  60.6 

67.5  66.6 

61.2  66.6 


71.7 


jO.6 

w  (») 

68.9  60.8 

70.1  71.9 
66.6  67.2 

66.2  62.3 
60.0  5R.4 

7  69. 4 
7H,3 

.-._  72.0 

68.0  67.4 

68.9  66.0 

75.0  74.3 

73.3  75.0 

75.1  7&7 
IM  I  (M 


70.3 
71.7 
70.7 
71.1 
76.4 
69.8 
0) 

60.8 
71.3 
71.6 
7a  1   ^„ 
65.6  64. 


0> 
66.0 
(») 
68.0 
0> 
59.3 
62.3 


72.0  66.' 
67.0  71. 


72.0 
0) 


75.3 
71.4 
70.0 
(») 
81. 
09. 
0) 
81. 

7a 

(») 

72. 


r.7 


I 

.0 

80.0  80.2 

4 


65.6 

77.9 

(») 

67.2 

(») 

71.7 

67.2 

67.2" 

£M 
67.6' 

71.9 

71.2 

71.0 

70.5 

(») 

74.4 

71.0 

72.1 

61.5 

(») 
64.4 
66.9 
60.5 

6ao 

81.3 
72.0 
74.0 
77.3 
06.2 
70.2 
6ai 
64.2 
70.1 

(') 
64.8 
74.0 
65.8 
65.6 
59.8 
67.6 
72.8 
60.7' 
6&4 

ea6 

73.7 
72.9, 
7a  5 
7a  0, 
72.6, 
69.8! 
6a6 
(')   I 

7a  2, 
6a  7, 
6a  5, 

80.5 
73. 5 
70.8 
71.8 
7a  2 
64.8 

0) 
66.6 
8a8 
6a5 
7a6 
61.1 
64.9 
71.7 
70.0 
7a  3 
7a  7 

(») 


o 
60.8  49.-0 


7L4 


5a2 


64.6  6L7 


(») 
78.1 
52.3 
64.0 
(») 
61.2 
69.6 
69.4 
(») 
82.2 

<!> 
(») 

68.5 
71.4 


8&2 
42.3 
(») 
81.9 
42.5 
43.8 
44. 7| 
85.9 
0 


27.6  45.2 
84.8 


64.5 
6L6 
51.4 
49.6 

60.1;  — - 
5L4  42.2; 
54. 6i  40. 6, 
Sa  4'  42. 9 

0)   1   (») 
7a8!  66.8' 

48. 7,  84. 71 

0)  (») 

5aO  89.8 

...,.  60.2  (») 

50. 5  47. 2;  82. 5 
65.4  4a  7|  34.7 
69.8  48.2  SaO 
6a3  58.6!  37.7 
6:.2  54.  a  36.0 
66.0  51.7  8rx7 
81.3  72.5,  57.8 

-  -    (1)   I    (1) 

50.0  48.9 
6a4  49«8 
52.2  30.2 
50.8'  38.7 
54.0  40.1 

r.a5  3a  5 
68. 7|  sao 

(t)  41.0 
6a  1<  33. 7 

(')  I   0) 
40.6  2a  6 

4a  i|  3a  1 

55.6  54.5 
(1)      32. 6 

60.8,  45.6 

07.8  55.9  37.6 
64.3   50.6   34.6 

64.6  50.9   37.6 


(») 

17.4^  4a4 

32.8 

22.4 

30.7  4a  4 

2a2  4a4 

60.4 

3a0  47.5 
32.9  52.2 
34.0   62.0 

0)  

4a  3' 

(\)  I 

0)  

29.0  50.4 


63.5 

7a  8 
7a  2 
(») 
6a  2 

6i.3 
58.8 
67.3 
(') 

6a  2 

(») 

62.8 
64.2 
57.6 
6i.O 
7a  9 


(») 
68.5 
7a  8 
73.0 
71.5 
68.8 

oao 

7a  4 

7a  4 

60.2 
62.4 
7a  8 


57.8   40.3 


60.6 
66.7 
66.9 
60.6 
55  2 
5a  5 
57.9 
6a2 
4a  3 
53.6 
74.8 


8a3 

2a2 

laa 

2a  8' 
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7a  8 
72.8 

oao 

64.2 

sao 


oaoi  eo.o 

7a6  7a7 
(»)    7a4 


7a  0 

74.2 

7a  5 

77.7 
7a  0 
80.6 
6a6 

7a  8 

74.7 
65.8 

7ao 

6a  5 
65.5 
81.2 
7a  2 
6a7 

7a  8 

68.4 
71.8 
6a2 
71.8 
(») 

7a  0 

72.8 
71.0 
6a2 
6a  4, 
71.3, 
75.4 
7a  1 
67.2 
(») 

6a6 
6a6 
7a  0 

71.0 

.% 

6a7 
6ao 

60.0 

7a  0 

66.0 
68.6 
7a  5 

6ao 
7a6 
7a4 


o 

7a  1 
7a  2 

72.0 

7a  8 

(•) 

77.3 


o 

sao 

60lO 

oao 

67.1 

(») 
6a4 


62.0  4a2 
7a  5  60.8 
71.71  67.0 
67. 6|  60.0 
72.3  (») 
64.8   50.5 


64.8 

72.0 
6a6 
72.3 


61.2 
6a5 
5a6 
6a  8 
62.3 


73!  1   63.1 


7a  0 

oao 
oao 


50.0 

4a  1 

60.1 

0) 


72.4  62.8 

ea5!  6a2 
7a  5  6a  7 

60. 5  47. 7 
67.8  6a2 
62.2  6a  8 
74.7  6a7 
74.5!  6a6 
6a 5  5L2 
67.2,  61.6 
6a6  64.6 
6a  8  58.0 


7a  0 

oao 
(«) 

60.0 

oai 
7a  0 
(») 

62.1 

oas 
6a5 
7ao 
6&1 


58.0 

([) 
6A.2 

5L6 
4a  4 
64.0 
6a5 

4a  0 

4a7 

67.5 

5a4 
6a8 
sas 


o 

88.5 
4a  6 
61.0 
60.1 

^2 

83.1 


o 

27.2 
31.  _ 
4a  5 
4a8 

lai 
2a  2 

23.0 

lI 


60.8 


4a  2  8a4 

8a5  30.8 
83.4   17.0 


(') 
33.4 
82.8 
66.0 
4a  0 
4L4 


2a  8i 
24.41 
2a  5, 

4a  0 

81. 0| 
34.0 


4L0  ia7 
oao;  27.4 

44.0  23.3 
8a  6,  26.0 

4a4  oai 
8a  0   (>) 

4ai   84.0 
4a  2  87. 7 

sao  2ao 

2aO  14.1 

Sa  5  24. 5 

84.0  ai 

46. 8  41. 6 

42.0  2a  1 

sa  0;  80  0 
30.4  sao 


41.2 
88.2 
4L5 
(') 

sao 
4ai 
8a4 
sao 
sao 

41.8 
32.7 


4a  0 
4a7 


82.8 
20.3 

0) 

(») 

las 

84.8 
80.8 
27.0 

2a  7 

83.7 
21.8 


87.6  2a0 


8L6 

sas 


38.6  2a^ 
sas  148 


4a  7 


sai 
4ao 


45.0 
43.7 


4a  4 


47.4 
6a  5 


6ao 


6a  8 


47.2 
4a  6 
57.8 

62.0 


51.5 

4a  4 


6L6 
46.'7 
63.4 


6a2 

61.2 


>Horaootd. 
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A  P  P  E  N  D  I  X  17. 

and  mMnum  temperatures  amd  aumnal  rtmge  of  temperature  (t»  degrm 

Army,  for  the  year  aid- 

•  [From  aelf-refcirter 


AoQotiiik.Y» 

AikeD,&C 

Albany,  Oreg 

Allison,  Sana 

Altoona,Pa 

Amfaerat,  ICaaa 

Anderaonville,  Ga 

Anna,  HI 

.  Ann  Arbor,  Mich 

Archer,  Fla 

ATdenia(Phimi»'n),»r.T. 

Ashwood,  Tenn 

Atohison,  Kana 

Athens,  Ga  .  

Anbum,  N.  T .\... 

Austin,  Tenn 

Anstin,  Tex 

Bainbndize  Isl'd,  Wash. 

Bandon,  Oreif 

Beloit.  Wis 

Belvldere,  N.  J 

Bethel,  Conn 

Birmfneham,  Ala 

Blacksbnrir,  Va 

Blooming  Grove,  Pa  . . . 

Bine  Lake,  Cal 

Bowling  Green,  Ky 

Boyne,  Mich 

BrevardLN.  C 

Bunker  HilLIll 

Burlington,  vt 

Carson  City,  Kct 

Carihage,  Mo 

Catawissa,  Pa 

Cedar  Rapids,  (W.)  Iowa 

Cedar  Rapids,  Iowa 

Cbamberiibnrg,  Pa 

Chapel  Hill,  K.  C 

Charlotte,  Vt 

Chester,  Minn 

Cincinnati(G.W.H)Ohio 

Clarksville,  Texas 

Clay  Centre,  Eana 

Cleburne,  Tex 

Cleveland,  Ohio 

CUntoB,  Ind 

College  City,  Cal , 

CoUegeHiutOhio 

Collinsvllle,  111 

Conception,  Mo    

Contoocook,  K.  H 

Cooperstown,  K.  Y 

Cornish,  Me 

Cresco,Iowa 

Crete,  Nebr 

Cumberland,  Md 

Dale  Enterprise,  Ya 

Des  Moines,  Iowa 

DeSoto,Nebr 

DiUinger8vUle,Pa 

Distrib'ng  Be8ervoir,D.C 

Dorset,  Yt 

Driftoii,Pa 


January. 


Max.  Min. 


(») 
00 
63 
46 
56 
(») 
48 
89 

Si 

61 
89 
89 
67 
71 
60 
72 
50 

67 
64 
64 

47 

88 
88 
45 
54 

0) 
60 
46 

47 
<«) 


0.4 
8 
24 

—17 

(») 
—  8 

12 
I— 21 

-16.6 

21 

(») 

8 

1—6 

(') 
1—14 

12 

20 

25 

0) 
—27 


« [Ji 


—27 
—14 

—  5.5 
0> 

—  6 
-34 

0) 

—  4 
Zero. 

—16 
-M 
—20 

8 
-17 

1 

-19 

-28 

-^L5 

Ji 

—11 
—83 
-25w8 

—  2 

0) 
-3L8 
—24 

0) 

5 

1—10.5 

(») 


Febmaiy.  |     Karoh. 


Max.  Min.   Max.  Min. 


(») 
(») 
50 
68 
(») 
56 

(') 
38 
(») 

i 

55 

(») 

60 
(') 
71 
62 
49 
52 

^ 

44 

(») 
52 
76 
48 
40 
70 
76 
63 
78 
62 

60 
61 
53 
(>) 
46 
47 
36 
67 
62 
0) 

51 
53 
(>) 
71 
67 
56 


12 

18 

8 

-20 

<»» 

26 
6 

0) 
86 
(1) 
1 
(»> 
(») 

—  4 
4 

(») 

7 

(») 

—10 

<:> 

<■> 
(») 

(») 

—  4 

'i 

(») 
11 

—  1 

—19 

—18 

Zero. 
—14 

<y 

16 
3 

—24 

—  2 
10 

1—9 
16 

~S 

2 
8 

—  9.7 
0) 

—  1 
8 

—18 

—16 

8 

—14 
0) 
12 

—  1 

—  8 


60 
80 
66 

77 

SI 

81 
72 
(») 
98 
(») 
76 
70 

Si 

73 

84 
66 

Si 

£)> 

0) 

74 
0) 
74 
72 
56 
60 
(») 
65 
67 
(») 
65 
80 
52 
68 
76 
79 
(») 
84 
63 
(>) 
78 
70 
70 
68 
50 
49 
56 
66 
73 
65 

69 
(>) 
65 
58 
65 


10 

23 

81 

Zero. 

/> 
Zero. 

20 

16 

(') 

36 

<^ 

8 
(») 

2 
22 
32 
22 
(») 

—  0 

0) 

?' 

(») 

—  3 
(') 

6 

0) 
11 

5 

—  5.3 

21 

Zero. 

—10 

(») 

8 

16 

-12 

—18 

9 

30 

3 

(») 

86 

4 

8 

0.5 
—11 
Zero. 
-4 
-16 

—  4.6 
9 

Ji 

—  4 


tl 


1 
-  9 


ApxlL 


Max.  Min. 


80 

89 

80 

84 

(0 

70.8 

91.8 

88 

68.5 

90 

(») 

82 

77 

87 

72 

82 

87 

78 

^ 

68 

(») 

(!) 

0) 

76 

(») 

0) 

(») 

84 

84 

72.8 

71 

(») 

76.5 

80 

« 

88 
78 
70 
88 
84 

£i 

74 

(») 

81.5 

73 

80.6 
76 

77 

75 

(») 

78 

70.8 

78 


May. 


Max.  Min 


38 

88 

40 

27 

(•) 

3L2 

40.4' 

31 

30 

44 

(») 

84 

80 

83 

8a5 

32    I 

41.5 

88 

(») 

28 

35 

? 

0) 

28 
(«) 
(') 

31 

24. 6i 

27 

0) 

3L5 

23 

Si 

35 
26 
21 
83 
84 
(») 
82 
26.5 

<!> 

47 
82 
32 
25 
(») 
27 

Si 

24.5 
20 

25 

Si 

12 
24 


92 

90 

88 

02 

0) 

85.2 

98 

83 

(') 

95 


89.5 

86 

86 

92 

84 

(') 

79 

(») 

88 

(«) 

(») 

88 

(') 

<:> 

88 

86 

81.8 

82 

(») 

89.5 

80 

(») 

91 

94 

82 

81 

93 

83 

0) 

92 

80 

84 

94 

90 

85 

80 

85 

84 

83 

78 

87.8 

85 

0) 

80 

84 

87 

90 

82.5 

88 


50 

54 

46 

82 

(») 

37.6 

65 

47 

(') 

61 

30 

52 

41 

50 

37 

42 

49 

38 

(') 

32.5 

(•) 

26 

(•) 

(») 

42 

<v 

0) 

(') 

40 

38 

35.5 

32 

(») 

35.5 

33 

(») 

88 

43 

38 

35 

46 

60 

0) 

46 

96 

88 

58 

40 

43 

85 

82 

34 

38 

35 

32.2 

40 

(») 

41 

32 

40 

45 

29.81 

82 


June. 


Max.  Min. 


06 

(•)    I 

88 

95.5, 

(') 

02.5' 

(») 

92 

(') 

00 

93.5 

04 

90 

90 

87 

0> 

96 

80 

68 

86 

<») 

^\ 


0) 

(») 

94 

06.1 

8&5 

89.5 

(') 

89.5 

88 

(») 

90 

08.5 

01 

89 

98 

93 

96 

96 

86 

94 

96 

96 

93 

85.1 

92 

85 

92 

87 

91 

86 

0) 

86 

94 

05 

93 

87 

92 


■KoMooid 
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Momihly  maxinmm  tmd  »<ii<mimi  temperatwret  and  atmual  range  of  temperaiure  {in  degmi 


JiBvaiy. 


MMdL 


lUx.  Hta. 


AptiL 


Mftz.   Min. 


lay. 


ICax.  Min. 


lUz. 


Dndley,] 

Dyberry.PA 

EMton,P* 

East  PoiiUnd,  Oreg . 

Elk  Falls,  Kans 

Embams,  Wis 

Emmfttaburg,  Hd . .. 
Emporia,  Kaos 


Sola,  Greg.. 
Factory  vUle,K.Y.. 

FallJirook,Cal 

Fall  Biver.  Mass... 

FallsiOKton,  Pa 

Fallst<»D,Hd 

Fayetterilie.  Ark. . . 

Flat  Rook,  K.O 

Forsyth,  6a 

Fort  Collina,  Colo... 
Fort  Madison,  Iowa 
Fort  Scot t,EaDa.... 
Fort  Wayii^  Ind . . . 

Frankfort  Ky 

FrankHn,Pa 

Fremont,  Nebr 

Oardiner,  Me 

Oarrettsville,  Ohio  . 

Genoa,  Nebr 

Oermantown,  Pa  . . . 
Grampian  Hills.  P». 
Grancf  Cotean,  i«a  . 
Grand  Jnnotlon,  Colo. . . . 
Great  Falls  Boserv'r.Md, 

Green  BprinsB,  Ala 

0  attenberg,  Iowa , 

Haitford,  Conn 

HaverfoTil  College,  Pa  . . 

Heath,  Mast    

Helvetia,  W.  Va 

Hiffklanda,  K.  C 

Hillsdale,  Mich 

Hiram,  Ohio 

Hoi  ton ,  Kans 

Hudson,  Mloh 

Hulmeville,  Pa 

Humboldt,  Iowa 

Humphrey,  N.  Y 

nyde4v{]Ie,Cai 

Independence,  Iowa. . . . 
Independence,  Kans  . . . 

Indianola,  Iowa 

Ionia,  Mich 

Ithaca,  N.Y 

JauksonburiE,  Ohio , 

JeiTersonvlIle,  Ind 

Johnsonto  wn,  Ya 

Kalamazoo,  Mich 

Kelley's  (near  Baleigh) 

N.C 

Kenewick,  Wash 

Kiantone,  K.Y 

Klamath  Agency,  Greg. 

Laoonia,  Ind     

Lafayette,  Ind , 

T^incaster,  Wis 

Lansing,  Mich 

Lawrence,  Kans 

Lead  Hill,  Ark 

Leetsdale,Pa 

Lenoir,  N.  C 

Le Roy,  N.Y 

Liberty  HiU,  La 

Limona,  Fla 

Lincolnton,  K.  C 

Logan,  Iowa 

L  transport.  Ind 

Lnling.  La 

Lunenburg,  Y% 


46 

<!> 

£/ 
47 
76 
48 
47 
47 
67 

M 
40 
64 
61 
66 
46 
47 
44 

£i 

40 

4a 

76 
42 

66 

40 

47 
46 

41 
87 
66 
80 
62 
47 
45 
46 
40 
(») 
61 
42 

<!> 

? 

66 
(>) 
47 
67 
60 
52 
64 

0) 

71 
82 

60 
78 
46 


9 
—16 

1 

•y 

<;> 
12 

1—21 

88 

1 

i— 8 

4 

I— 10 

1—11 


—10.8 


—10 

-U 

6 

—16 

20 

0) 

'I 

88 

J? 

8 


-  8 
-88 

-  0 
80 
28 

-20 
-28 
-24 
-16 
-28 

•y 

-10 

i 

-28 

(") 

18 

.2L5 

—15 

^12 

8 

28 

-24 

18 


66 

(») 
88 
40 

Si 

60 
60 
86 
61 
64 
65 
67 

(>) 
44 
64 
67 
68 
60 
63 
44 
68 
66 
66 
54 
78 

li 

88 


6 
(») 

—  4 

-20 

J2 

8 

—  1 
88 

4 
8 
8 
5 

Si 
'i 

1 

—  7 
4 

-12 
-28 
Zero. 
•^6 
!2 
5 

—  8 
28 
(*) 
(») 
20 

1—18 
(») 
6 

Ji 

—  4 

—  7 
—12 

—  8 

—  8 
8 

—23 
-15 

24 

10 

—  I 

—  8 
-18 

—  4 
4 

11 
10 


40-1 


0 

0 
<!> 

(») 

8 

-  4 

-18 

—  1 
Zero. 
Zera 

11 
(') 


40 

(») 

-10 

-  5 
0) 

-  4 

>iro 


0 

{') 

58 
64 

Si 

62 
68 

^ 

67 
76 
62 
68 
60 
73 

Si 

58 
87 
78 
70 
(') 
60 
70 
48 
62 
60 
58 
56 
80 

SI 

80 
68 

Si 
Si 

60 
60 
61 
75 

<J> 
0) 
66 

40 
68 
68 
75 
60 
60 
56 
68 
74 
72 
62 

<;> 

i 

70 
67 
64 
73 
70 
66 
70 
(») 
77 
01 
(') 
70 
72 

Si 


^'i 

5 

(>) 

26 

—15 

0 
<») 
25 
Zero. 
88 

8 

8 

8 
14 

Si 

12 

-  I 
17 

-  0 
-10 
—10 

—11 

6 

-  4- 
88 
0) 
10 
82 

—12 
(«) 
6 

J'i 

10 

-  0 
Zero. 

7 

(>) 

(>) 

—10 

-  4 
34 

-10 
16 

-  4 

-  8 

-  8.5 
Zero. 

10 
10 
6 

fj 

-  5 
-17 

-  0 
12 

17 

1  I 
12 

48 
88 
(») 

-  4 

-  4 
(') 

—12 


(>) 
71 

^I> 

&' 
76 
70 
80 
75 
78 

Si 

78 
71 
78 

?{ 

71 
83 
80 
80 
83 

Si 

68 
76 

77 

Si 

81.0 

76 

77 

83 

86 

Si 
Si 

76 


(») 
21 
0) 

Si 

26 
81 
28 
41 
25 
(») 
26 
88 
80 
82 
0) 

(») 

12 
28 
81 
80 
25 

SI 

24 
27 
22 

0) 

22 

80.81 

88 

82 

40 

26 


76 

22 

67 

20 

(») 

(>) 

0) 

<!> 

\'i 

i? 

70 

24 

78 

40 

74 

27 

78 

28 

70.4 

80 

78 

26 

73 

24 

80 

26 

83 

82 

70 

87 

(») 

(») 

(») 

0) 

(>) 

») 

(») 

») 

78 

111 

88 

31 

70 

28 

Si 

&' 

76.51 

2a 

87 

28 

77.2 

22 

<:> 

<!> 

Si 

i2 

05 

47 

(») 

26 

Si 

75 

41 

68 

ao 

86 
00 
02 
86 

Si 

86 

84.5 

86 

87 

0) 

78 

87 

86 

85 

(») 

82 

78 

82 

86 

82 

80.2 

80 

87 

75 

82 

86 

84 

88 

85.2 

(') 

80 

87 

84 

00 

86 

80 

88 

80 

80 

<!> 

(•) 

83 

85 

80 

84 

80. 

76 

01 

77 

7a  5 

00 

80 

88 

SI 

80 

78 

82 

85 

08 

86.0 

74 

(») 

88 

68 

U 

84 
(>) 
78 


43 
27 
47 
48 

I 

38 
43 
30 
(») 
88 
46 
40 
40 
(>) 
60 
81 
44 
42 
40 


88 

Si 

88 
02 
00 
(») 
08 

Si 

05 
05 

42.61  02.2 


34 
20 
82 
30 
30 
41 
20 

5ai 

0) 
43 
00 
84 
82. 
30. 
32 
36 
44 
30 

<1> 
(«) 
28 
88 
86 
33 
40 
40 
35 
40 


(') 

40 

53 

40 

46 

(») 

63 

0) 

66 

68 

56 

61 3| 

68 

47 

37 


I  g 


82 
06 
80 
05 
80 

Si 

06 
86 
88 

76 
82 
80 
88 
8L5^  80 
03. 
101 
00 
01 
00 


4i 

90 
46 
2  65.51 
<») 
62 
56 
50 
48LS 
41 
50 


43 

(•) 
80 

<!> 

> 

(») 
44 

86 
81 
84 
86 
46 
31.8 

<!> 
62 

Si 

40 

Si 


Si 

05 
00 
86 
80 
02 
100 
00 
86 

Si 

100 
86 


SI 
47 

se 

(«) 

47 
60 

I    ^ 
'    60 

60 

56 

40 

;  * 

5'  44 
54 
54 
68 

51 

C) 
(') 
(«) 

17 
61 
88 

41 

47 

48 

51 

47.81 

45 

&> 

62 
61 
44 
68 
64 
40 
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^'^krmJieU)  from  reporU  wade  hy  voluntary  observers  of  the  Signal  Service,  ^o.— CoDti 


JiHy. 

AngnBt. 

Oetober. 

November. 

December. 

A 

^Cftr.     MiB. 

Max. 

IflD. 

ICax. 

Hio. 

ICax. 

liiXL 

Max. 

Min. 

Max. 

Min. 

1 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

«9    I        56 

90 

63 

93 

42 

80 

25 

(») 

(») 

(•) 

(») 

a?    /       48 

90 

34 

00 

31 

76 

22 

58 

17 

56 

-15 
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Manlhly  maximum  and  minimum  temperatures  and  annual  range  of  temperature  (in  degrees 


Statioiw. 


Janfuuy. 


ICuL  Hbi. 


Febnuuy. 


Max.  Mill. 


Hflirch. 


Max.  ICin. 


ApriL 


Max.  Mia. 


May. 


Max.  MliL 


Jose. 


Max.!  Min. 


KM  WiUow.Kebr 

Riohardton.  Uak 

Richmond,  Ky 

Raey.IU 

RipoiifWiH      

Rook  Creek  Bridge  D.  C 

Rockford,IU     

Roand  Grove,  Iowa 

Rowe,Mass 

RujEgles,  Ohio 

Sacramento,  Cal 

Salem,N.J 

Salina,  Sails 

SaliDHflCitT.Cal 

Sandwich,  111 

San  Rafael,  Cal 

Sherlock,  Kans 

Snowville,Va    

Somerset,  Mass 

Somorvllle,  K.  J 

Soathington,  Conn 

South  Oranse.  K.  J 

.  Spiceland,  Ind 

Springfield,  Ark 

Springileld,  Mo 

Stateburg,  S.C 

State  College,  Pa 

Stateeville,  N.  C 

Sterling,^ans 

Stockham,  Xebr 

Strafford.  Vt 

Sammlt,  Va 

Sunman.  Ind 

Sussex,  Wis , 

Swan  wick,  HI 

Swartz  Creek,  Mich 

Sycamore.  lU 

Syracuse,  N.Y    

Tallahassee.  Fla 

Tamaqua.  Pa , 

Taunton,  Msss 

Tecumseh,  Kebr 

Torre  Hante,  Ind , 

Thorn viije.  Mich 

Topeka,  Kans 

Traverse  City,  Mich 

Troy,  Pa 

Variety  Mills.  Va 

Vermillion,  Dak 

Vevay,  Ind 

Vineland.  N.  J 

Voluntown,  Conn 

Wabash,  Ind   

Wausau,  Wis 

Wanseoo,  Ohio 

WebsUT.  Dak 

Weldon.N.C 

Wellington,  Kans 

Wellsborongh.  Pa   , 

Westborongh,  Mass 

WestChestor.Pa 

Westerville,  Ohio 

West  Leaven  worth,  Kans 
Westmoreland,  Kans . . 

West  Cnion,  Iowa 

Whit«  Plains.  X.Y.... 

Wilkesbarre,  Pa 

Williamstown,  Mass. . . 

Wilton  Centre.  Ill 

Woodstock,  Md 

Wootlstock,  Vt 

Worcester,  Mass 

Wyandotte,  Kans 

Wvthevillo,  Va 
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Yntan,Nebr 


40 

88 

» 

42 
40 
4t 
0) 
46 
45 
62 
(>) 
62 
65 
42 
(») 
(') 
50 
42 
48 
40 
44 

0) 

61 
(») 
66 
46 
(») 
0) 
50 
42 
(') 
51 
80 
64 
40 
80 
(') 
74 


-16 
—34 

Ji 

—80 
6 

£8 

0) 

15 
—20 

27 

(>) 
4 

80 

—  6 

<:> 

Zero. 

—  7 
7.5 

—  0 
4 

(') 

—  2 
(») 

8 

—  5 

<!> 
(*) 

6 

—14 

(') 
—24 
—27 
—22 
—25 

•28 

(•) 

13 


(>)  I  (') 
61—3 
(»)  I  (') 
57  —21 
47  —10 
50  —22.5 
30  —22 
40  —22 
50  —  8.  5 
A1     —34. 5 
(•) 
4 
-  4 
—20 


0) 
52 
50 
54 


41  —32 


50 
30 
01 
58 
42 
46 
48 
(») 
55 
(•) 
(') 
41 
60 


—31.7 
—30 
Zero. 
—13 
-24 

—  8 
8 

0) 
-26 

—  1 

—  0 

—  6.8 


48—2 


45 
42 

(») 
60 
0) 


2 
—36 
—  1 

-IS 

>22. 


68 

0) 
(») 
88 
86 
74 
80 
0) 
48 
56 
74 

12 

76 

<l> 

0) 

(0 

68 

58 

55 

48 

68 

0) 

60 

0) 

75 

54 

71    I    16 

(»)    I     (') 

58    I      2 

44—2 

0)    I     (») 

62—6 

86     —16 

63  2 

61     -16 

36    !— 7 


■14 
(>) 
(») 
10.5 
— 1&5 
11 
0 
(») 

—  2 

—  4 
25 
(») 

3 
25 

<:> 

0) 

(') 

4 

2 
0.5 

—  I 
4 

(») 
18 
(») 
21 

—  4 


54  j  3 
(')  1  0) 
63—6 
54  —12 
68—5 
45  ;— 10 
66—5 
70  I  10 
53     —27 


(») 
67 
55 
56 
36 
58 


0) 

10 
Zero. 
Zero. 
—26 

—  ai 


37  —33 
74  ,  10 
64—5 


48 
60 
60 
(») 
60 

^'? 
(») 
48 
50 
48 
(») 


56 

(') 
72 
(») 
62 
(0 


-10 
6 
5 

(») 

1 
0) 

(») 

-  2 
1 
4 

(') 
5 

-  5 
1 

(') 
2 
(») 

-  4 
(») 


77 
64 
<») 
64 
64 
70 
64 
(') 
54 
66 
72 
(') 
65 
72 
66 
(») 
76 
60 
69 
62 
64 
64 

<!> 
(0 
0) 
77 
50 
78 
0) 


46 


o 
Zero. 
-17 

(») 

10 

14 

16 

-  8 

0\ 


(•) 

—  3 
Zero. 

86 

1? 

84 

—  7 
(>) 
11 

0 
2 
3 

—  0.0 
4 

(») 
0) 
(")  . 
28 
4 

16  I 
(•)  I 

16  ; 

—  4  I 

70  I  Zero.  I 
62  —12 
68  i  10  ' 
57  —15 

—  7 
2 


40 
0) 

4 
(•) 

8 
-12 


75  I  10 
54  —23 


—  2 

12 


70  —10 

75  I   6 

68 

64 

67 

58 

65 

54 

77 

77 

0) 

60 

60 

65 

74 

<I> 

(») 

60 

60.0 

40.0 

^ 

54 
52 
70 
60 
(«) 
76 
(•) 


26 
13 

(•) 
.3  25u5 


10 

(»)  ' 

-2 

(»l 

1 

76 

—25 

70.5 

—  7.5 

78.6 

-31 

68 

16 

82 

18 

01 

0) 

72 

—  3 

65 

4 

71.5 

—  4 

70 

12 

78 

<«) 

80 

(») 

(») 

3 

70 

-  2.5 

7ai 

-2.1 

67.5 

(») 

(») 

5 

80 

—16 

75 

2 

0) 

0 

78 

11 

81 

0) 

(') 

0 

77 

(>) 

(») 

78 

83 

70 

(') 

64 

80 

80 

(») 

68 

72.6 

<») 

74 

83.6 

(») 

76 

60.2 

70 

76 

<I> 
(») 

(») 
84 
(») 
82 
(») 
74 
66 

0) 

84 

77 

80 

60 

77 

0) 

82 

76 

71 

(0 

70 

71 

77 

75 

68 

81.0'  26.6 

73    22.5 

85    31 


0) 

82 

20 

21.5 

17 

36 

27 

26 

28 

81 

27 

80 

21 

(0 


27 

33 

20 

(») 

20 

24 

38 

(•) 

85.8 

44L5 

(») 

56 

81.1 

0) 

26 

33.5 

14 

32 

(•) 

<^ 

(») 

88 

(>) 

36 

0) 

88 

22 

(>) 

88 

23 

86 

28 

28.8 

0) 

52 

28 

26 

(•) 

87 

26 

31 

17 

20 


27.7 

(0 

28 

17 

(») 

28.5 

26 

(») 

26.4 

(») 


86 

76 

84 

78.5 

78 

07 

78 

(•) 

K4 

88 

87 

80  ' 

70  , 

80.5 

82  I 

86  I 

8&6 


88.5 

01 

88 

84 

(») 


22  I  104  I 

80  88  I 

47  I  87.8 

32.6  87.1 


32 
50 
42 
(») 
20 
36 
48 
50 
46 
50 
44 
40 
33 


81 
80 
(») 
82 


78 
83 
81 
78 
86 
01 
00 
85 
(•) 
80 
83 
86 


00.5 

84 

80 

02 

83 

81 

70.5 

82 

87 

03 

87 

84 

08 

86 

86 

86 

85 

&> 

01 

80.7 

(') 

01 

85 

80 

81 

83 

(>) 

83 

(») 


86 

06    I 

87 

V) 

87 

01 

02 

08    I 

84.5 

72    1 

03    I 

06.5. 


32 

46.2     04 


26 

40 

85 

(») 

46 

53 

32 

51 

(») 

48 

34 

0)    \ 

84    j 

30    I 

46    I 

28 

43 

40 

62 

46 

31 


05 
02 
05 
87 
08 


83 
(M 
04 
00 

&' 

88 
01 
88 
80 
04 
86 
100 
05 
(»)    I    06 


48 
84 


26 

36.8 

20 

43 

42 

32 

40 

30.5 

20 

26 

50 

88 

40 

37 

38 

33 

40 

34 

(') 

28 

82 

81 

0) 

88 

26 

88 

40 

37 

a 


80 

02 

06 

00 

02. 

87.8 

(') 

04 

(0 

04 

01 

80 

02 
102 

04 

05 

05 
100    i 

00.5 

01 

(') 

05 

(») 

85 

01 

85.6 

(') 

01 

06 

86 

00 

85 

0) 


iJJTo 


*  Three  and  one*half  miles  ftom. 


Digitized  by  LjOOQ IC 


KEPOBT   OP   THE   CHIEF   SIGNAL   OFFICER.  ^  12 
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APPENDIX    X8. 

Monthly  and  aimmdl  meam  Umperaiwre$  (in  degreet  FaJirenkeU)  at  mUUarjf  pottiptpUak, 
for  ike  year  ending  December  31,  1884. 

[The  daily  meukWehtebked  by  dtridlng  the  sum  of  the  7  a.  m.»  2  and  twice  the  •p.  m.  (loeal  Haw) 
obaervationa  by  4.  The  monthly  by  dlTldisg  the  aiiiii  of  the  dally  by  the  namber  of  daja  in  the 
numih.] 


I 


i 


Abraham  Lincoln,  Fort»  Dak. 

Aloatras  laland,  Cal 

Ansel  Island,  Cal 

Aeunabolne,  Fort.  Hont... 

liarranoaa.  Fort,F]a 

Benicla  Barrackn,  Cal 

BidwoU,  Fort,  Cal 

Brady,  Fort,  Mich 

Bridger,  Fort,  Wyo 

Brown,  Fort.  Tex 

Bnford,  Fort,  Dak 
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APPENDIX  19. 

Monthly  tMtxlmum  and  fniiilniiifii  temperatwre$  (in  degremJMirenheit)  and  amnual  rau^ 

[From  aelf-regto 


Stations. 


Jaaxuay. 


Kftx.  Min. 


Febnuoy. 


Max.  mn. 


Kftioh. 


liax.  Kin. 


*ApriL 


Uaz.  Mfa 
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Abraham  Lincoln,  Fort, 
Dak , 
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Barrancaa,  Fort,  Fla 
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Brady,  Fort,  Mich 
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Conoho,  Fort,  Tex 

David's  Island,  K.Y.... 
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Fred  Steele,  Fort,  Wyo, . 

Gaston,  Fort,  Cal  .     ... 

Hamilton,  Fort  N.  T.  H  . 

Keogli,  Fort,  Mont 

Klamath,  Fort,  Orog 

Lewis,  Fort,  Colo 

Lyon,  Fort.,  Colo  . . . , — 
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APPENDIX  19. 

«#  mUiiiarg  po9t  ko9piiaUfar  the  ffear  mUttmg  December,  91, 1884. 
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Monthly  and  annual  mean  temperatures  (<»  degreee  Fahrenheit)  at  stations  on  the  Central 
Paoiftc  and  Southern  PaeifiolRaUroadSf  and  oonneoting  branches,  for  the  year  ending  De- 
cember 31,  1884. 

f  The  daily  mean  is  obtained  br  dividing  the  sum  of  the  maTimnm  and  minimnn  tempentturea  by  tvo; 
the  monthly,  by  diTidlng  the  sum  of  the  daily  by  the  number  of  days  in  the  month.] 


Stations. 


t 


li 


Alta.Cal 

Anaheim,  Cal 

Antioch,  Cal 

Aptos,  Cal 

Anbiiin.  Cnl 

Battle  Mountain,  "Ser. 

Benaon.  Ariz 

Beowawe,  Nev 

Bishop's  Creek,  Nev . . . , 

Blue  Creek,  Utah 

Boca,  Cal 

Borden,  Cal 

Brentwood,  Cal 

Brighton,  Cal 

Brown's,  Nev 

Byron,  Cal 

Cabacon,  Cal 

Calicnte,  Cal 

Calistoeu,  Cal 

Carlin,  ifev — 

Casa  Grande,  Aria 

Chioo.  Cal 

Cfaualar,  Cal 

Cisco,  Cal 

Colfax,  Cal 

Colton,  Cal 

Corinne,  Utah 

l>aggett,  Cal 

Davte,  Cal. 


Delano,  Cal 

Delta,  Cal 

Doming,  K.  Hex 

Dannigan,  Cal 

Elko,  Kev 

El  Paso,  Tex 

Emigrant  Gap,  Cal 

Farmington,  Cal 

Fenner,  Cal 

Frenno,  Cal 

Gait,  Cal 

Gilroy,  Cal  

Golconda,Nev 

Goshen,  Cal 

Halleck,  Nev 

Hawthorne,  Nev 

Holllster,  Cal 

Hotol  del  Monte,  Cal . . . 

Hot  Springs,  Nev 

Hum  bold  t,  Nev 

Indio,  Cal 

looe.  Cal 

Keeler,  Cal 

Keene,  Cal , 

Kel ton,  Utah 

Eingsburg,  Cal 

Knight's  Landing,  Cal.. 

Lathrop,  Cal 

Lemoore,  Cal , 

iNoreoord. 


48.2 
67.0 
48.6 

^> 

28.0 
46.4 

2&6 

(») 
28.5 
22.6 
40.2 
46.6 
47.2 
80.8 
47.2 

(*) 
47.7 
46. 
17.0 
68.2 
46L6 

4a8 

82.8 
46.6 
40.8 
22.0 
46.2 
44.6 
44.1 

^'s 
4a  6 

20.6 
80.6 
8&6 
46.4 

40.0 
46.7 
47.7 
46.6 
81.6 
47.8 
16.7 
(») 


80.4 
60.4 
44.8 

(») 
48.8 
21.0 
64.1 
24.1 

0) 
26.0 

ia7 


4&2 
63.8 

4a  7 

(•) 

4a  7 

40.1 
67.0 
87.6 
46.4 
8a8 
80.0 


62.0  60.8 


4a4 
4a  4 
80.4 
50.0 
(') 
40.6 
46.6 
17.0 


6a6 
64.0 
44.0 
60.8 
0) 
54.8 
60.8 
34.2 


54.6;  50.1 
44.4   53.8 


40.6 
27.6 
44.1 
65.8 
2a5 

4ai 


5L6 
81.2 
46.0 
61.2 
80.2 
60.8 


4ao 

40.5 
4a8 
4a  4 
30.2 
53.1 
17.0 

•         ^\ 
40.6  53.8 


4a  2,  67.2 
4a  Oi  47.2 
(»>  (») 
4a  0  67.7 
4a  2  66.0 
laO  85.8 
41.4-  4a  4 
8L7i  3a2 
4a2'  5^6 


4a5 

2ao 
2a2 

52.8 
514 
<») 

4a  7 

20.2 

5a2 
4a  4 
4a5 
5ai 


50.6 

2a  5 

25.0 

5a4 

53.2 

(») 
41.2 
23.8 
53.5 
47.7 
47.8 
46.6 


54.6 
54.8 
56.6 
54.1 
44.0 

sas 
sai 
4a  0 

53.1 
54.5 
40.6 
40.4 
61.7 
5&0 
(') 
45.1 
87.1 

5a4 

54.0 

6a  4 

5L0 


47.0 
65.0 
6a  2! 

(») 
51.0, 

4a  7 

64.  ll 
4a  8, 
67.4. 
46.8 
87.4' 
60.1 
54.4 
67.8 
5a6 
5a8 

&\ 

6a2 
4a  5 

60.1 
60.7 
64.8 
84.8 
4a  0 
60.1 
4a  5 
6a4 
61.6 
6a6 
0) 
61.4 
64.6 
4a6 
61 

8a4 
57.0 
64.2 
5a  4 
60.0 
5a8 
5a2 
50.4 
43.8 
57.0 
56.0 
67.0 
4a  0 

4a  8 

67.0 
6a7 
65.6 
50.5 
4a  4 
61.7 
58.0 
57.8 

sai 


5ao 
6a2 

64.6 
0) 
62.1 
61.0 
7a  4 
67.6 
6a8 
60.4 

4a  0 
6a8 

64.0 
66.0 

oao 

6a  8 
0) 
7a  0 

64. 8i 

5a  4! 

80.5: 
71.2 

(•) 

4a  4 

62.6' 

6a  0; 

6L4 

6ao 

74.6 

<? 

(>) 
60.1 
68.8 

5ai 

64.8 

60.8, 
67.  Ol 
7a  8 

7a  0 
6a7 
6a  0 

64.7 

7a  0 
5ai 
6a4 

62.0 
50.7 
65.2 

6a4 
7a  0 
6a  7 

77.1 
60.1 
50.0 
71.5 
67.2 
63.6 
71.6 


61.8  60.8 

71.5  74.2 

67.6  7a  8 


0) 


6a4 


6a  5  7a  0 
6a2  74.8 


(») 


02.0 


64.6  72.5 

6ao 
oas 
6a2 

60.5 
66.7 
68.3 
74.1 
7a  0 
(») 

7a  0 

67.2 
62.0 
8a6 

7a  2 

57.7 
51.0 
63.0 
60.6 
7a  5 
77.8 
74.2 
7a  2 

(>) 
77.6 
71.0 
65.8 

(>) 

5ao 

7a  5 

84.4 

7a  5 
7a  4 
6a2 

71.1 

5ao 
7a  0 

67.4 
61.1 
60.7 
67.8 
8a  5 
6a7 
82.0 
67.2 
7a  8 


8a5 

71.3 
60. 
77.6 
7a  3 
7a  0 

sao 

82.1 

(') 
8a5 
7a  2 
6ai 
oa7 

84.1 
6L0 
68.1 

7a  8 
7a  4 

77.8 

8a7 
8a5 

80.0 

(') 

sao 

8a7 

71.0 

(') 

6ao 
7a  8 

88.6 

8a5 
7a  6 

71.1 

7a  6 

85.5 
66.1 

8a4 
7a  6 

61.0 
67.1 
68.0 

oa3 
7a  6 
oa5 
Tao 
7a  4 


72.6  5a8 
7a 4  60.0 
78  61  6a  4 
60.8  6a2 
7a  6.  64.2 

7a  6  5a  8 

84.5'  7a  5 
7a  4|  67.1 
80.0  64.5 
7a  8  60.2 
64.6  51.1 
8a6  60.6 

7a0  67.5 

7a  4  6a  7!  60. 3 
8a0  6a6  54.5 

81.8  00.6  oao 
8a5  7a4  6a6 


81.7 

7a2 
6a3 

01.5 
86.7 

5a  7 

68.1 
77.2 
7a  8 
77.4 
8a  8 
86.3 


8a  6  71. 8'  61. 1 
*        (>)  '  55.8 


7a  7 


7a  8  8a  6 

7a  6  7a  0 

64.8  60.6 


8L1 


'Seoord  incomplete. 


0) 
81.1 

7a  2 
6a6 
8a  8 
6ai 

7a  6 
(>) 

71.3 

6ao 

81.7 
8a8 

6a  5 

8a  1 
6a  5 

61.1 

7a  6 

01.7 
8a2 

81. 
74.2 
7a  3 
84.7 

(') 
85.8 

i 


55.7 

oas 
50.3; 

53.4 

5a  7 
4a  0 
7a  2 

50. « 
60. 0' 
50.2 

4ao 
6a2 
6a5 


7a  0  64.1 
64.  J  50.8 
51.0  4a  6 

8a  4|  7a  8 
6a  1  6a4 

SaO   53.1 

4a  0  4a  5 

6a7  50.0 
65.8,  50.5 
5a  5   5L6 

i*)  I 

61.0  64.6 


7a8  eao 

7a  8  61.7 
51.5  44.0 
(»)  164.0 
5a  0,  50.6 
60.2  6a  2 


7a  0 

71.1 

oas 


66.6  60.0 
oao  58.0 


77.2 
(») 
61.6 
6a2 
57.6 
54.0 
61.7 

8ai 
7a  1 

84.8 
60.3 
56.0 
7a  2 
67.6 

Tao 


6a8 
5a2 


6a2 

51.4 

&a2 

61.6 
64.4 
4a  5 

sai 

74.6 

6ao 

67.0 

sao 
(') 
66.0 
oao 
57.6 
6a7 


57.4 
sail 
5a  6 

51.8 

5aQ 
3a2 
5a8 

38.7 

4a7 
4a  0 
3a8 
5a4 

54.6 

5a  7; 

4a  6' 
5a  0 
6a  2; 
5a  u| 

fS.2 
33.2 

oao 

57.5 
51.3, 
4a  6, 

5a  9' 

55.9 

3a  1 
60.1' 

60.2' 
4a  7 
H.8 
54.5 
31.7 
47.4, 
4a  71 
54.4 

6a'9r 
.la  4 
5a  8 
47.8! 
54.8; 

24.8 
4a  2 
57.3 
5a2 
41.2 

8a9 
eae 
5a2 
57.5 
sas 
sae 

60.9 

6a9 
4a9 


41.0  54.0 
60.11  6^7 
4&8!  6ao 

4a  0; 

4a  3I  67.1 
34.2  4a2 

4a -J. 

31.8  4a6 
4a  4;  . 
8a2i  4a  5 
31.6  4ao 
60.6  «a4 
48  o|  oao 
4a 6'  6a3 
3a9  5a5 
51. 2t  <a4 

40.4  .. 
47.6  611 

4a 7  6as 
2a 8  4a7 

54.5  7ao 

50.6  ftl8 
49.2 

29.9  416 
4a  2.  57.5 

50.7  610 

329  sao 


6L4   64.0 

59.5 

40.0  .... 
sail  64.0 
47.5  6a0 
29.8   4a0 
44.0;..-. 
37.2  4a7 

4a Oj  sao 

6a  7  ]'."*. 
49.0  oao 

4a C;  5a7 

4ai 

4&9  (4.6 

2ai . 
3a2 
5a  4 

52.0 
34.0 

sas 

61.9 
50.0 
41.8 

4a  0 
3a4 

51.0 

5ai 

4«.8 

45.71 


aao 
5ao 

4ai 


71.9 

6a4 


fias 
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MmMf  4md  ammual  mean  Umperakurti  (in  degrees  Fahrenheit)  at  statienB  on  the  Central 
Faeijle  and  Southern  Pwcifio  BaOroada,  /-o.— Gontmned. 


LiTermore,  Cal 
l4»^bar|E,K.H«z 
Lm  Angelee^Cal.. 
Mammoth  Tank,  Cal 
ICaiioopa.  Aria. 
HartioecCal.. 
HarTBTma.  Cal 
HenioPark,  Cal 

Modesto,  Cal 
Mctfaye,  Cal. 
M^terey,  Cal 

Napa.  Cal 

Iffeedlea.  Ariz 
ITcvhall,  Cal 
irfka.Cal.... 
Oaktend,  Cal 
ORdea.  Utah 
Oriaad.Cal 
Otatpi>i  ^e^ 
Mara,  Cal 
PiIiMdea,  Ker 
Pkniano,  Aris. 
FeCahima.  Cal 
Ploaiantoa,  Cal 
pRMDootory.  Utah 
BaTenna,Cal.. 
Bed  BlaH;  Cal 
Baddiae^Cal 
BcBO,  Not  .. 
Boek]izi,Cal 
Saennento,  Cal. 

iaaa.Cal 

I  remando,  Cal 

I  JoaA,  Cal . 

I  llat«M>,  Cal 

I  Simon,  Aris 
I  Cms.  Cal 
i,Cal 
Cal 
8adLth>al]^Ca] 
flpMdnsCal  .. 
8teektoa,Cal 
M«ni,Cal.. 
Snnnit^Cal 
Bmuwr.  Cal 
TaoooBa.  Vw. 
T«hama,Cal 
TlBhlchipa.  Cal 
TcBoaat.  Cal 
Tsnaoow  Utah 
Taxaa  HUl,  Aris 
Toaao,  Nor 
Ttacv,  Cal  . 
Trackee,  Cal 
rmmuB^  Aris 
TMaf«.Cal.. 
T0lock.Cal 
Wadaworth,  Not 
WaUa.KeY... 
Vllloox,  Aria 
Wilbaaia.Cal 
VWov.  Cal.. 

Cal 

.Axis 


'  Ohaerratloos  dlsoontiBiiad. 
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APPENDIX  2X. 


Monthly 


and  minimum  temperatures,  im  degreet  Fdkrei^ieit,  and  anfiiMiZ  range  ef 

hranehes,  far  the  gear  emi 


IFtom  mSd-nffM 


Stotioiis. 


Alta,Cal 

Anaheim,  Cal 

Antioch,Cal 

AptoB,  Cal 

Auburn,  Cal 

Battle  Mountain.  Not  . 

Benson,  Ariz  

Beowave,  Kev 

Biahop'R  Creek,  Nov ... 

Blue  Creek,  Utah 

Boca,  Cal 

Borden,  Cal 

Brentwood,  Cal 

Brighton,  Cal 

Brown'a.  Nev 

Byron,  Cal 

Cabason,  Cal 

Caliente,  Cal 

Cali8toKa,Cal 

Carlin,  Nev 

Casa  Grande,  Aria 

Chico,Cal 

Chualar,Cal 

Cisco,  Cal 

Colfax,  Cal 

Colton,  Cal 

Corinne,  Utah 

Basgett,  Cal 

DavrB,Cal 

Delant),  Cal 

Delta,  Cal 

Deming,  N.  Hex 

Bnnnigan,  Cal 

Elko,Nev 

ElPaao,  Tex 

Eiuigraut  Gap,  Cal 

Farnilngton,  Ual 

Venner,  Cal , 

Freano,  Cal 

Gait,  Cal 

Gih-oy,  Cal 

Golconda.  Nev 

Goshen,  Cal 

JIaUeck.  Nev 

Hawthorne,  Nev 

HolUster,  Cal , 

Hotel  del  Monte,  Cal  . . 

Hot  Surinpa,  Nev 

Humboldt,  Nev 

Indio,  Cal 

lone,  Cal 

Keeler,  Cal 

Keene,  Cal 

Kelton,  Utah , 

Kingsburg,  Cal 

Knight's  Landing,  Cal . 

Lathrop,  Cal 

Lemoore,  Cal 

Livermore,  Cal 

Lordsburg,  N.  Hex 

I/08  Angeles,  Cal 

|i(aiumoth  Tank,  Cal . . . 

'  )f  o  raoor^* 


January. 


Max.  Min. 


00 
72 
60 
(>) 
66 
60 
67 
42 
(») 
48 
60 
80 
61 
71 
61 
62 
(») 
70 
79 
44 
70 
60 
70 
44 
62 
74 
40 
70 


(») 
60 
60 
48 
65 
61 
60 
67 
66 
65 
68 
65 
70 
40 

&> 

64 
60 
62 
78 
88 
(>) 
68 
46 
82 
68 
60 
78 
70 
66 
86 
74 


o 
80 
42 
26 
(») 
81 
8 
20 

—19 
(») 
7 

—14 
26 
28 
80 
10 
30 
0) 
81 
26 
•22 
82 
80 
26 
16 
84 
81 

—  8 
20 
27 
28 

Si 

80 

—26 

8 

26 

27 

28 

80 

80 

23 

1—6 

20 

—86 

(») 
80 
31 
2 
1 

82 
20 
(») 
22 
1—8 
88 
80 
27 
80 
28 
8 
48 
83 


February. 


Max.  Min, 


0) 
73 
63 
78 
60 
(») 
49 
45 
97 
67 
74 
58 
74 
(>) 
70 
76 
44 
78 
78 
85 
44 
75 
03 
63 
70 
86 
60 


60 
72 
60 
68 
79 
72 
68 
75 
71 
78 
52 
0) 
78 
74 
58 
70 
88 
81 
0) 
72 
64 
00 
75 
56 
64 
84 
80 
80 
85 


16 
40 
22 
(») 
20 
-30 
80 

—28 
(») 

—16 
-30 
28 


—16 

26 

(»> 

28 

17 
-84 

28 

20 

81 
Zero. 

22 

80 
—15 

20 

28 

86 

80 
-86 


20 
22 
28 

—17 
37 

—45 
(') 


-82 
—22 
82 
25 
(») 
16 
1—20 
82 
25 
86 
26 
26 
20 
46 
80 


March. 

ApriL 

Mks. 

Min. 

Max. 

Min. 

0 

o 

0 

o 

60 

28 

68 

80 

00 

86 

80 

50 

72 

84 

72 

38 

0) 

(>) 

0) 

0) 

70 

38 

78 

40 

65 

24 

72 

80 

78 

88 

84 

48 

64 

22 

72 

33 

63 

82 

85 

35 

64 

25 

60 

84 

45 

2 

55 

20 

101 

84 

04 

40 

76 

85 

71 

42 

80 

41 

80 

47 

62 

26 

74 

34 

76 

40 

76 

42 

« 

(•) 

(») 

0) 

82 

70 

42 

75 

81 

75 

40 

64 

20 

66 

80 

76 

45 

86 

52 

76 

84 

85 

48 

70 

87 

80 

40 

44 

16 

42 

25 

68 

88 

72 

36 

00 

44 

80 

43 

67 

24 

76 

34 

70 

32 

80 

38 

88 

42 

86 

46 

56 

40 

74 

46 

(>) 

(») 

0) 

0) 

81 

44 

76 

50 

00 

87 

88 

41 

57 

15 

70 

31 

78 

28 

00 

80 

60 

22 

58 

29 

69 

40 

70 

46 

71 

40 

67 

45 

76 

88 

81 

46 

72 

40 

77 

45 

75 

40 

IS 

43 

75 

31 

60 

37 

78 

38 

84 

40 

58 

8 

64 

28 

68 

36 

78 

40 

78 

37 

80 

87 

70 

40 

71 

45 

64 

26 

75 

80 

65 

20 

57 

89 

81 

49 

96 

61 

89 

38 

80 

46 

(>> 

0) 

86 

60 

65 

28 

75 

80 

64 

24 

68 

^ 

90 

39 

00 

70 

40 

79 

48 

70 

38 

76  - 

46 

06 

84 

84 

44 

76 

82 

78 

42 

78 

80 

84 

42 

81 

46 

78 

54 

86 

48 

101 

62 

May. 


Max.  Min 


80 
92 
84 
(') 
84 
85 
91 
80 
90 
84 
68 

104 
84 
92 
05 
00 
(•) 

.00 
00 
80 

102 
85 
98 
68 
80 
02 
84 
80 
96 
(«) 
0) 
80 
92 
88 

100 
66 
90 
98 
05 
90 
88 
91 
98 
79 
01 
80 
78 
00 
72 

108 
94 
98 
86 


46 
54 
50 
(M 
50 
42 
54 
87 
45 
83 
30 
45 
49 
55 
52 
50 
(') 
50 
51 
34 
56 
66 
40 
32 
40 
48 
80 
53 
49 

<f> 
(') 
50 
67 
39 
35 
40 
67 
60 
62 
50 
60 
45 
50 
39 
54 
52 
50 
82 
45 
60 
50 
54 
41 
40 
60 
54 
52 
52 
47 
65 
53 
62 


*  Beoord  iooomplete. 


*  Obaervationa 


86 
84 
05 
85 
05 
78 
113 

disoontiuaod- 
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APPENDIX  ax. 

Imferatmrt^  at  miaUims  on  i\e  Central  Pacifle  and  Southern  Faeijle  Bailroad$,  amd  canmMlimg 
19$  December  31,  1884. 

terlag  thenDometers.] 


J.Iy. 

JLugUMt. 

September. 

October. 

VoTember. 

December. 

▲noual 

range. 

Max.' 

Min. 

Ifaz. 

Hm. 

Max. 

Min. 

M«. 

Kin. 

Max. 

Min. 

Max. 

Min. 

O       1 

o 

o 

o 

o 

o 

o 

o 

0 

o 

o 

0 

0 

9$ 

50 

00 

60 

86 

40 

80 

84 

78 

40 

70 

20 

74 

9i 

«i 

06 

60 

96 

60 

100 

48 

87 

40 

70 

86 

64 

M 

56 

04 

88 

00 

60 

86 

40 

78 

84 

66 

20 

76 

Ml 

48 
54 

76 
08 

52 

74 

45 

70 

40 

75 

87 

70 

26 

56 

93 

48 

82 

40 

76 

89 

71 

28 

78 

95 

60 

00 

58 

88 

88 

78 

28 

66 

16 

54 

—  1 

129 

70 
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Manikly  wMsoimum  omd  miMmwm  iempmOitrei  amd  immuU  range  «/  temperatunMt 


Stations. 


Jarnnzj. 


ICUL 


Febnutty. 


IfllL 


Max.  IOb. 


Umj. 


ICUL 


ma. 


Marloopa,  Aria.... 

Marlines,  Cal 

Hary8Tille.Cal.... 
Menlo  Park,  Cal... 

Merced,  Cal 

ModeHto,  Cal 

Mojave,  Cal 

Monterey,  Cal 

Napa,  Cal 

Needles,  Aria 

Newhall,  Cal 

Nilee,  Cal 

Oakland,  Cal 

Oeden,  Utah 

Oiland,  Cal 

Ote|i(o,  Kev 

Pajaro,  Cal 

Paiisade,  Nev 

Pantano,  Ariz 

Petalama,  Cal 

Pleasanton,  Cal . . . 
Promontory,  Utah. 

Ravenna,  Cal 

RedBlaff,  Cal 

ReddiDR,  Cal 

Reno,  Nev 

Rocklin.Cal 

Sacramento,  Cal. . . 

Sainas,  Cal 

San  Fernando,  Cal. 

San  Jos6,  Cal 

San  Mateo,  Cal 

San  Simon,  Ariz. . . 
Santa  Crnz,  Cal  . . . 

Solcdad,  Cal 

Soquel.  Cal 

South  Vallejo,  Cal. 

Spadra,  Cal 

Stockton,  Cal 

Suisun,  Cal 

Snmmit,  Cal 

Sumner,  Cal 

Tecoma,  Nev 

Tehama,  Cal 

Tehichipa,  Cal.... 

Tcnnant,  Cal 

Terrace,  Utah 

Toxaa  Hill,  Ariz... 

Toano,  Nev 

Tracy,  Cal 

Truckee,  Cal 

Tuceon,  Ariz 

Tnlare,  Cal 

Tarlock.  Cal 

Wads  worth,  Nev. . 

WcUa,  Nev 

Willcox.Ariz 

WiUiams-Cal 

Willow,  Cal 

Winnemuoca,  Nev 
Woodland,  Cal.... 
Yuma,  Aiiz 


72 
65 
60 
60 
66 
66 
86 
66 
71 
67 
76 
65 
68 
52 
70 
42 
70 
46 
85 
62 
68 
48 
64 
78 
(>) 
40 
64 
58 
62 
71 
70 
50 
60 
68 
66 
78 
75 
68 
00 
62 
36 
78 
45 
60 
58 
66 
50 
74 
46 
64 
50 
79 
65 
72 
58 
46 
72 
64 
62 
60 
66 
60 


14 
28 
80 
28 
28 
80 
26 
80 
28 
82 
22 
82 
88 

—  6 
84 

—10 
85 

—  6 
84 
24 
23 

-7 
20 
80 

80 
88 
80 
80 
80 
81 
20 
86 
26 


32 
18 
16 
37 
-15 
82 
20 
28 

—  4 
28 

—18 
28 

1 
81 
31 
25 

8 
12 
10 
88 
82 

—  6 
80 
U 


o 
67 
65 
70 
74 
70 
71 
78 
74 
74 
78 
70 
76 
72 
54 
78 
44 
80 
40 
74 
78 
70 
55 
74 
76 
(») 
60 
75 
70 
65 
86 
71 
68 
74 
76 
76 
76 
70 
88 
65 
78 
48 
76 
55 
80 
60 
70 
60 
88 
50 
76 
44 
88 
72 
70 
60 
42 
85 
80 
67 
48 
72 
83 


40 
26 
25 
24 
26 
20 
20 
25 
18 
26 
28 
82 
82 
-24 
26 
-22 
32 

-80 
85 
22 
22 
^2 
26 
26 
(») 

—14 
22 
26 
27 
35 


20 
82 
26 
28 
85 
82 
26 
26 

—  7 
40 

—26 

80 

9 

25 

—20 
80 

-22 
28 
26 
41 
32 
22 

—10 
22 
22 
26 
32 

—27 
20 
87 


o 
76 
68 
75 
72 
72 
78 
80 
72 
60 
76 
70 
78 
68 
60 
78 
46 
78 
56 
80 
73 
78 
55 
68 
74 
0) 
60 
70 
70 
68 
70 
72 
65 
78 
70 
80 
74 
71 
80 
62 
80 
45 
80 
60 
72 
60 
73 
61 
85 
52 
30 
47 
88 
71 
82 
64 
50 
80 
78 
81 
66 
60 
81 


46 
44 

48 
20 
42 
41 
50 
40 
41 
44 
84 
44 
82 
86 
80 
46 
46 
41 
85 
88 
46 
50 
39 
44 
50 
46 
42 
44 
48 
48 
41 
44 
40 
46 
46 
46 
46 
20 
52 
26 
42 
80 
40 
34 
50 
30 
46 
23 
56 
fO 
42 
40 
22 
30 
48 
86 
80 
46 
45 


100 
80 
00 
86 
88 
01 
82 
70 
85 

100 

8e 

02 
72 
00 

08 

74 


80 
04 
92 
88 
02 
00 
76 
76 


80 
88 

81 
80 
04 
80 
00 
82 
88 
01 
tiO 
04 
50 
04 
82 
(•> 
70 
86 
02 
108 
74 
00 
72 
08 
08 
06 
84 
78 
02 
06 
00 
97 
86 
06 


60 
61 
54 

60 
60 
80 
62 
47 
67 
45 
43 
48 
85 
66 
82 
50 
86 
40 
60 
50 
81 
50 
48 
50 
36 
68 
56 
58 
55 
48 
50 
48 
51 
60 
50 
58 
50 
52 
60 
80 
50 
32 
(») 
35 
48 
50 
66 
85 
56 
32 
51 
58 
56 
50 
32 
44 
58 
40 
44 
56 
68 


115 
80 
04 
60 
96 
06 
00 
70 
04 

110 

102 
87 
76 

100 
06 
88 
80 
M 
(•) 


100 
100 
06 
00 
84 
00 
80 
78 
(') 
80 
74 
102 
82 
84 


06 
84 
88 
60 
08 
00 

100 
81 
84 
03 

118 
68 
97 
81 

109 

100 
04 
04 
82 

104 
92 

107 
00 
04 
(») 


72 
52 

a 

56 

48 
50 
40 
56 
52 
68 
51 
51 
H 
50 
54 
44 
54 
46 
(») 
52 
47 
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68 
57 
44 
57 
67 
66 

U 

H 
64 
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54 
60 
65 
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54 
56 
32 
66 
45 
SO 
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48 
54 
67 
88 
66 
48 
70 
00 
68 
50 
84 
5B 
66 
43 
60 
6S 
(*> 


'No  TOOOid. 


'  Hocosd  inoomplotAk 
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APPENDIX   aa. 


Mwn  of  fhe  maximum  amd  miniiiiiiiii  temperatures  (in  deareee  Fahrei^heU)  at  theootttm^egUm 
stations  of  the  aigndl  Serviee,  United  States  Army,  for  the  months  July  to  October,  1884, 
and  May  and  June,  1885. 

[Theie  means  »re  obtained  by  dividing  the  snnia  of  the  daily  readings  of  self-regiatetiDg 
ten  by  the  number  of  obaerTAtlODS  taken^-one  (Ully  at  5  ]».  m.,  oentml  time.  J 


StatUma. 


UM. 


July. 


Mas.  Tt^fa- 


Angoat 


ICar. 


Min. 


September. 


Max. 


Min. 


Oetobeb 


Kay. 


Ifin.  Max. 


Max. 


MlB. 


Wilmington,  N.  C. : 

ChiAoUe,N.C 

Cheraw.S.  O 

FlorQnoe,8.C 

Qoldsboroagh,  N.  C . . 

Lnmberton,  N.  C 

New-Berne,  N.  C 

Bale1gh,K.C 

Salisbnry.K.C 


Wadeaboroqgh,  N.  C. 

Woldon^N.CT 

Wilmington,  N.O.... 
Charleston,  a.  C. : 

Branchyille,  &  C 

Charleston,  8.  C 

HardeeviUe,  8.  C 

Jaok8onboroagh,S.C . 

Kingstree.  8.  (J. 

Saint  George's,  &C.. 

Saint  Matthew's,  &C 

Yemassee,S.C 

▲ngnsta,  Ga.; 

AUendale,  &C 

Athens,  G-a 

Augusta,  Gkk 

Batesbiirg,  8.  C 

BIaokviUe,8.  C 

Camak,Ga 

Che8ter.8.C 

Colombia,  8.  C   

Greenwood,  &  C 

Union  Point,  G* 

Washington,  Ga 

Wayneeborough,  Ga. 
Savannah,  Ga. : 

Albany,  Ga 

Allanaha,  (H 

Baiobridge,  Ga 

Cedar  Keys,  Ha 

Ba8tman,Ga 

Femandina,  Fla 

Fort  Gaines,  Ga 

Jesnp,Ga 

Live  Oak.  Fla 

Millen,Ga 

Quitman.  Ga 

Savannah,  Ga 

SmithviUe,  Ga 

ThomasviUe,  Ga 

Waldo,  Fla 

Way  Cross,  Ga 

Atlanta.  Ga.: 

Anderson,&C 

Atlanta,  Ga 

Cartersville,  Ga 

Columbus,  Ga 

*  Twenty-two  days  only. 
'     '  ysonly. 


88.5 
98.2 
91.2 
89.6 
90.4 
8&6 
89.5 
92.8 
9L5 
8a4 
87.4 

90.9 
88.9 
98.7 
•91.6 
>92.1 
98.1 
91.4 
92.0 

91.0 
96L0 
89.9 
9L8 
92.9 
94.9 
98.2 
90l4 
8a4 


68.6 
67.8 
69.7 
7L5 
69l8 


84.5 
90.0 
90.5 
86.5 
8a8 


95.5 
n)5.0 

91.5 
91.7 
90.8 
87.5 

«92.8 
91.6 
91.0 
94.5 
94.8 
04.1 
98.6 
89.8 

.94.1 
89.4 
89.2 
9&9 

93.8 
85.0 
91.7 
«89.6 


69:8     86.6 


67.9 
68.8 
68.6 
68.1 
78.5 

71. 
76.4 
70.6 
"75.4 
>69.8 
6a8 
71.4 
70.8 

63.6 

69.7 

72.9 

70.4 

78.0 

69.6 

69. 

60.5 

67. 


8&2 
89.5 
88.8 
8&1 
84.6 

87.8 
85.2 
89.6 
88.6 
«88.5 
89.9 
88.5 
89.0 

8a 

92.2 
88.8 
89.7 
89.1 

92.8 
88.4 

8ao 

86.6 


69.2 


98.4 


*71.0     89.2 

78.2     91.1 
72.9   i86.4 


72.5 
76.8 

<'>- 
71.7 

72.2 

7L2 

69.7 

69.2 

72.7 

76.0 

68.0 

72.8 

72.7 

70.9 

08.8 
70.6 
67.0 
«69.2 


o 

6&5 

65.2 

68.0 

68.0 

66.9 

67.1 


.8L9 
86.9 
86.9 
84.7 
8*15 
87.5 


6&4    J».l 


61.8 
65.9 
67.0 
70.5 

60.0 
72.7 
6a7 
71.8 
^.8 
6& 
6&9 
6&4 

61.9 

6&2 

70.9 

67.8 

6& 

66.6 

66.5 

68.0 

64.5 


89l1 
86.6 
8S.1 
88.9 

84.9 
88.1 
86. 

465.4^ 

«8& 

•8& 
85.2 
86^7 


86.0 
%7.8 

85.8 

86.8 

86. 

90. 

86. 
485. 

85.0 


o 

64.4 

60.0 

68.1 

62.8 

60.8 

64.9 

6L1 

5&4 

62.2 

6L5 

67.5 

6a6 
71.7 
65l8 
M8.8 
•62.1 
68.1 
64w9 
64.4 

64.8 
■80.1 
68.2 
647 
68.9 
66L5 
62.8 
•64.2 
69l7 


o 
76.4 
185.1 
82.1 
80.5 
79.7 
76.6 
7a  0 
81.8 
82.5 
77.7 
77.7 

80.4 
7a  0 
82.4 

8a  7 
<8a6 

8L 
•8L 
8L1 

81.5 

8ao 

8L8 
81.4 
8L7 
85.7 

8ai 

8L2 
8a8 


67.8 
»6a7 

5as 

67.1 
54.8 
54.9 
•54.4 

4a  6 
6a6 

58.2 
60.5 

5a8 
65.8 


5a8    84.6 


65.6 

<61.4 

6ai 
«6a4 

64.6 

6ai 

60.9 
61.2 
5a2 
5a8 

5ao 
sai 
5a6 
5a9 


90.6 

8ai 
•9a8 

87.9 
90.0 
91.1 
9a  0 
91.8 
*91.6 
•8a  2, 
95.0 
88.0 
90.7 
94.5 

01.4 
83.1 
8a9 
•8d.4 


67.0 

oaa 

71.0 
•67.1 
70.8 
74.4 
O 
7a  3 

6a4 
6a  7 

67.8 

6ao 
»6a4 
«7ai 

67.9 

6a  2 
7a  4 
7a  0 

66.7 
67.5 
65.1 
•7a  4 


9a8  64.8 

8a6  54.8 

9ao  oao 

W.7  •oao 


90.2 

oao 
•8a7 


67.7 
7&6 


i8a7    o 

(')     (') 

90.8  oas 

87.6     6a6 

^.9  •64.0 


87.9 

8a  9 

83.1 

90. 

88.2 

C) 

90.5 

89.4 
83.6 

.7 


63.4 

6a 

7a  4 

64.1 

67.4 

(») 

6a2 

6ai 
6ai 

63.7 


•Thirty  days  c 

•  Twenty-eight  days  only. 


•89.6   •6a2 

•Twenty-seven  days  only. 
•Twenty-six  days  only. 
•  Twenty- nine  days  only. 


8ao 

81.5 

8a4 
•88.8 
8a6 

8ai 

•84.1 
89.8 

•86.0 
82.4 

•85.6 
84.6 

•sas 

7a  2 
85.6 
85.2 

sao 

8a7 

82.5 
77.1 
81.0 
•84. 


57.2 
4a7 

5a7 

•6ai 
5a4 

67.8 
(f) 

7a  0 

•67.4 
5a9 

•sao 

66.7 

•5a6 
6a8 

54.1 
59.7 

6a8 

64.7 

5ao 

59.5 

54.8 

«5a5 


7a  8 
8a8 
8a  6 

7a  8 

80.8 
79.9 
7a  8 
8a9 
8L7 
7a  7 

7ao 

818 
7a  9 


77.4 
«8a7 
84. 

•8a2 

8a8 

82.9 
84.6 

8ao 

818 
818 
84.2 

8a 

80.0 
8a8 
•77.6 
8a5 
8a8 

84.8 
•8a6 
816 
81.7 
8a9 

8ai 

84.6 
8&0 

oao 

85.6 

8a4 

80.0 
87.7 
83.3 
87.1 
8a5 

8a2 

74.8 
77.1 
«7a5 


616 

6a3 

619 
610 

oa8 

67.8 
5a3 
41.7 
418 

6a8 

619 

60.0 
614 
517 
511 
•67.8 
617 

«6ao 

6a4 
60.8 

5a4 

6a6 
«6a4 
5a2 

65.8 

6ao 

60.2 
57.7 
154.8 

6a4 

60.1 

6ai 

•67.8 
611 
6a9 
50.0 
67.4 
50.9 
60.5 
6a6 
515 
61.8 
6a  2) 
6L8, 
61.8 

sas 

61.9! 

5&2 
5a  0 
58.8 
•60.8 


84.8     67.4 


818 

88L7 

811 

81 

87.1 

818 

917 


.4 

611 

ei9 
oil 

614 
64.8 
51.6 


910  512 

816  610 

810  010 

89.2  08L8 

818  716 

918  611 


88.7 


fBLS 


810     64«0 


91.4 

90.1 
81 

812 
94.2 
9Lu 
91.4 
819 
910 
918 
810 
810 
817 
91.7 
91.4 

91.7 
•98.8 
915 
87.5 
9L9 
88.6 
914 
•817 
910 
911 
94.1 
817 
95.1 
90.8 
91.6 
91.6 

92.4 
84.0 
•912 
«810 


64.2 
Oil 
07.8 

615 
016 

017 
67.2 
019 
012 
87.0 
018 
07.0 
03.8 
07.8 
018 

78.4 
•07.9 
718 
716 
019 

7aa 
oat 
«eis 

01.9 
07.8 
OSLO 
75B.8 
015 
012 
717 
714 

018 
018 
01.7 
•09.0 


'No  record. 

•Twenty-live  daya  only. 
•Twenty-three  days  only. 
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Mmm  9j  fft0  ifljriwiiw  omA  mMAmwm  temperaimres  at  the  coiUm^tgian  •tolioii*  of  the  Signai 

Servioe^  ^o. — Coutinaed. 


Jaly. 


ICaz.    Min. 


I>alto]i,G» I    8&7 

GaiaesTiUe,  Chi ,    83.5 

GrMDvi»e,&C •    01.7 


Oiiffln,  Ga 
ICaoon,  Ga... 
NewiMui,  Ga 
Spartanbiirg,  S.G.. 
To«eoa,r 


8a5    Tao 


ro«eoa,Ga 

Weit Point,  Ga 92.0 


03.3 
01.3 
02.1 

oa5 


MoBteomory,  Ala. : 
BirminiEhaiii,  Ala.. 

Calera.  Ala 

Sofaiila,AJa 

ToH  Dopoait.  Ala  . 

6reeiiTiile«  Ala 

]<aHoii.Ala. 


0L3 

«02.3 

01.1 

>00.4 

(•) 

05.1 

Hootfcomery,  Ala. . . .  l    00. 0 

Op«Uka,  Ala... |    02.1 

80.0 


FiiM  Apple,  Ala. 


Itf;. 


Aogost. 


Max.    Hin. 


o 

00.0 
07.2 
67.1 


71. 7| 
70.6 
67.4 
00.8 
71.1 


87.2 
85.0 
87.8 
86.1 
00.0 
88.4 
80.5 

8ao 

80l5 


68.8     80.0 
*02.4   >08.2 


Aberdeeo,  MIm 
Colamlraa,  Hiss 
STergreea,  Ala, 
liTlDgaton.  Ala 
XacoD^MUs... 
lIeridiaii.MiM.. 
Mobile.  Ala  .... 
Okolaiia^MiM.. 
Way]»eaborniigh,Hia« 
K«w  Orleanis  La. : 

Alexandria,  La 

Amtt«  City,  La 

Brookhaveii,  Hisa    .. 

Cbeneyyille,  La 

Conahatta  Cbnte,  La 
Haslehorat  Mies... 

Lalkvette,  La 

MiiMleii.La 

Hatches,  Mies 

Hatchitochee.  La.... 
Vev  Orleans.  La 


72.1 

no.o 

(^ 
72.0 
72.0 
00.7 
70.0 
05.3 


88.5 
05.4 
09.0 
03.0 
05.6 
00.1. 
80.7 


70.7 
70.0 
77.0 
72.1 
72.0 
71.5 
73.7 


•00.7   *70.5 
03. 6     71. 1 


Opelouaaa,  La. 
SnnTeport, 


05.7 
06.0 
045 
OSlS 
07.4 
07.5, 
02.5 
100.1 
02.3 
00.5 
00.8 
06w6 
OOll 
04.5 


mYeport,La.. 

WbiteTiUe,La.. 

GalreatiNi,  Tex. : 

AoatiB,  Tex.... 

BeansMiit,  Tex. 

Bellaa,Tex 

Colombia,  Tex.. 
Corsieana,  Tex 

Cvero,  Tex 

Dallaa^Tex  .... 
Qalreeton.  Tex.. 

Hearae,  T«x 

Hempstead,  Tex. 
Hoiisto«i,Tex  ... 
HuntaTiJle,  Tex. 
Longriew,  Tex  . 

Liilmff,Tex 

Orange^  Tex 1*01.5 

Palestine,  Tex 03.0 

8aa  AatAnio.Tex....!    OB. 2 


71.3 
72.5 
78.2 
73.1 
73.0 
80.8 
74.4 
73.2 
7&2 
76.8 
77.8 
7a  1 
77.0 
74.6 


loao 
St 

02.8 
00.3 
00.5 

100.8 
00.0 
07.7 
05.1 
0R.7 
07.1 

>00.0 
(•) 


80.6 
88.8 
88l8 
08.2 
88.8 
00.0 
•87.1 
88.0 

80.7 
08.7 
03.3 
01.5 
02.4 
015 
88.0 
08.7 
02.8 

02.5 
08.0 
00.0 
01.0 


September. 


Max.    MiD. 


05.0, 
0&8 
84.0, 
07.4 
00.8, 
06L0 
6S.1 
64.1 
07.5 

65.0 

•02.4 
00.6 
66. 2> 


88w3 
8*.  7 
86.8 
86.1 
80.2 
*6a6 
80.0 
80.7 
80.7 

oao 

00.8 
00.2 

8ao 


63.^     00.5 


04.8 


67.5 
60.6 
64.0 
«63.4 
67.5 

60.6 
67.2 
78.0 
67.3 
64.2 
66.4 
7L2 
00.7 
07.4 

08.0 

oa2 

07.2 
07.51 

•0 


October. 


Max.    MiD. 


04.0 
80.4 
8&0 

oai 

80LO 

80.7 
02.01 
02.4 
OLO 

oa4 

02.2 
87.5 


03.0 

67.4 
01.0 
00.4, 
00L2 
O0lOJ 
60.8, 
6L0 
60L0 

00.8 
60.3! 
71.8 
04.11 
O&O, 
05.0 

oao 

06.0 
02.0 
O&O 

06.7 
00.4 
70.6 
O&O 
04.4 
04.4 
71.0 


■02L0  m&4 
OL  8     OS.  0 


01.0 
OLO 
00. 8| 
00.8 
03.0 


I    ^  J 


03.' 2|    70.' 4I    08.71 


01.81 
05.21 
80.6 
00.0 
88.1 
03.8 
04.7 
OLO 


74.0 

<!> 

73.61 
74.4; 
74.8 
7&7I 
80.4 
78.0 

»>7&7 
74.4 
7&1 

*68.7 
(•) 

•«82.2 
74.8 
7&0 


70.2 
68.4 
70.8! 
70.6 
74.4 
6&7< 
72.1 
00. 


OLO, 
08.6 
88.0 


87.0     70.5 
80L8     78.0 


*00.0 

*04.8 
00.2 
01.51 

oa2| 


8oarLake,Tex "OaS   •7L0 

Tyler,  Tex 07.8    73.7 

waeo,Tex 100.3    77.0 

Wcatiierford^Tex...  i0&5  >7L4 
Wieinar,  Tex I    07.0|    77.4 

*TwtBty-olne  daya  only. 

*Tbirly  days  only. 

*TwtB|y-aeTan  days  only. 

*Twmlf -^iglxt  days  only. 

*Twmtj'ftT9  dftja  only. 


00.4 

oai 

80.1 
04.5 
01.5 
05.3 
05l5 
08.4 
08.7 

1192.5 
01.4 
02.4 

>*04.3 
03.7 
07.5 

«018 
02.6 


«72L0     04.1 

?!      ffia 

71.0  80.7 

70. 1  04. 0 
72. 7  03. 0 
7L6  01.0 

78.7  87. 
60.5     0L3 

75. 2  00. 1 

70. 8  80. 4 

71.1  02.6 

68.0  00.6 

74. 2  04. 1 
"80.1  »»00.2 

70. 3  00. 3 
73.  5     88. 4 

'•67.4    »01.7 
60.  5     02  5 

73. 1  04. 01 
>68. 1     02. 6 

74. 4  02. 8| 
*  No  record. 

'Twenty-foar  days  only. 
'Observations  dlsoontinaed. 
•Twenty  days  only. 

>*  Beoora  incomplete. 


.7 
OLO 
OLO; 


67.8 
7L6 
68.6: 


72.8 

SI 

70. 7| 
7L8 
7L0' 
72.0; 
70.0 
68.3, 
7a  6 
7a  4 
7Ll| 
6a4 
76.5 
»«7a  5 
7a  7, 

7a  4! 

•67.31 
71.0' 
74.0 
72.8, 
76.2, 


Msy. 


Max.  Min. 


80.1 
77.5 
70.6 

8a  6  60.0 
88.0  6&1 
5&1 
*62.8 


07.0 
06.2, 

oao 
oao' 
oao; 
oas 
7a  0 
00.2 
7a  6 


1 

*88.0 
7a8 
88.2 

8ai 

818 
8a2 
82.7 
8a2 
84.0 
810 
82.8 
83.4 
8L0 

70.0 
83.8 
85.8 
'81.0 
82L0 
7918 
82.6 
84.4 
817 

8L0 
8&7 
83.8 
8L7 
79.0 
89l4, 
82.0 
8L8 
80.1, 
77.0 
8a8 
84.0 
77.5 
82.8! 

2! 

(•) 

80.  0' 

7a  7 

(•)   ! 

(•) 

78.2 

(•)    I 

(•) 

83.5 
■85.0 

77.0 

78.7 
«8L8 

(•) 

(•) 

(•) 

82.4 


64.81    80.0 

62.2;  »7ao 

615,    8L1 
7&6 

sas 

8L4 
88.2 


68.0     80.6 
6a8     80.8 


07.2 
4a  0 
<5a6 

6ao 
&a2 

67.0' 
01.41 
M.8| 

617 
67.4' 


64.8 


'56. 0: 

6a  o; 

64.81 
01 0| 
618 

618 

610 
618 

6a  1 

6&7 
97.0! 
97.8 

oar 
6a7 

0L2! 

6a  5: 

07.4 
610, 
516 
619 

C> 
<? 

(•) 
«•) 
67.0 
00.0 

(•)  : 

(•) 
61.0 

<V 
(•) 
63.5 


80.4 
«8a6 

>8ao 

8L3! 
810, 

8a  4! 

80. 8| 
8a6 
8L8 

8ai 

«8L1 

84. 

(•) 
•010 

81 

81 


0     69.2     0&8 


8   615   oaa 


812 


>84.: 

81 


8   «01 


8L1 
818 
814 

84.8 
80.6 
811 
82.5 
819 
810 
818 
8a6 
812 
810 
818 

C> 
80.0 


811 


I  >8a5|  •64.5 

7a  0 


8L3 
812 


168.0 
•616 
616 
60.3 
518 
614 

«5ao 

64.4 

017 

610 
•64.8 

•oai 

7L0 
74.3 

oao 

0L5 
514 
67.8 


Jone. 


Max.  Min. 


02.6 
814 
9L2 
8a7 
01.7 
89.0 
80.0 
817 
810 

00.0 
1918 
914 
89.4 
89.5 

9a8 

90.0 
80.2 
910 


610  4oao 


•oai 


•07.7 


OLO 
04.1 
8 

1 


80.0 


•94.0 


05.1 
014 
04.0 
018 
00.0 
07.3 
65.0 
04.2 
Oil 

0L7 
lO&O 
00.2 
71.2 
7a  0 
012 
714 
07.4 

oa2 

•010 

013 
7L6 


4?. 


08.4 
616 
518 
OLO 
69.7 
014 
04.0 
67. 0| 
OLO 
00.6' 
01 4t 
01  Ot 
013! 
0181 


f.5 


017 
812 
916 
9L8 

912 


91. 0     01 2 


812     014 


517 


812 

82.2 

-.-      (•)    ,     w 

•52.  0'  "83.  8  "69. 4 

51 1      71 5;    01. 3 


618 

05.1 
01.7 

(10) 

(•) 


94.0 
912 
818 
911 
9L6 
94.3 
912 
91.2 
89.0 
Oil 
914 
(•) 

911 


90.. 
88.4 


OV.  J        iV.  O       Dt.  a.      BV.  4       YU.  » 

64.0  "81.2  "63.6'    0L4     71.1 

■58  4,  »»84.4  "64.3  "01. «  i«68.7 
(•)  82.5  68.0,  83.6  U18 
(•>  82.0  OLO  92.6  71.7 
(«)  «7&.8  "SaS  »816  '510 
63.0     83.7,    63.1.    04.6     71.8 

"  Seventeen  days  only, 

"Eij^hteen  days  oaly. 

"Twonty-six  days  only. 

"Twenty-three  days  only 

"Sixteen  days  only. 


.0 
612 
71.1 
7L0 
719 
69.1 

617 


67.5 
612 
615 
613 
716 
613 
69.2 
69.6 
7a  8 
Oil 
718 
(•) 

712 


010     54.8 

817 

94.8 

97.0 

94.1 

817 

93.4 

89.' 5 
02.7 
00.3 


718 
62  7 
710 
07.4 
710 
60.7 

"7i.*8 
710 
64.4 


'02.2    '710 


713 
70.0 
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M9a»cf  ike  maoBlimmMmd  mtnliMMi  Umperahtree  at  the  cotifm-regUm  iUUhtuaf  Ihe  Sigtud 

/Service^  4^ — Continaed. 


July. 


Max.   HiiL 


Aagost. 


Hkl  Min. 


Hkl 


OelolMr. 


Httc  Min 


ICagr. 


HuL  ion. 


Mkz. 


YiolMbiirg.Ml8S.: 

Sdwaidi,Hi88 

Jaokson,  Miu 

Lake,MlM 

Monroe,  La 

Ylcksbarg,  Miss  ... 
LitUe  Book,  Ark.: 

Arkansas  City,  Ark 

Brinklev,  Ark 

Devall'sBlnfl;  Ark. 

Fort  Smith,  Ark.... 

Helena,  Ark 

Kensett,Ark 

Little  Rock,  Ark... 

Madison,  Ark 

Magnolia,  Ark 

Malvern,  Ark 

Monticello,  Ark...  , 

Newport,  Ark 

Paris,  Tex 

Pine  Bluff.  Ark 

Prescott,  Ark 

Rossellville,  Ark  . . . 

Texarkana,  Ark 

Memphis,  Tenn. : 

BatesTille.Miss 

Bolivar,  Tenn 

Brownsville,  Tenn.. 

Corinth,  Miss 

Covington,  Tenn  . . . 

Decatnr,  Ala 

Dyersbnrg,  Tenn  .. 

Grand  Junction, Tenn 

Gionada,  Miss 

Hernando,  Miss 

Holly  Springs,  Miss 

Memphis,  Tenn 

Milan.  Tenn 

Nashville.  Tenn 

Oxford,  Miss 

Paris,  Tenn 

Scottsborongh,  Ala. 

Tuscumbia,  Ala.... 

Withe,  Tenn 


o 

99.9 
06.6 
S8.0 
O&O 
93.7 

94.8 
9«.l 

•9L0 
9«.7 
9L1 
fia.4 
98.8 

•97.0 
96.7 

9ai 

•93.7 
•93.9 
9&2 
93.6 
■97.5 
i*93.6 
95.5 

96.3 
89.8 
91.3 
92.2 
92.9 
92.8 

•98.4 
90.3 

"98.4 
95.9 
90.0 
90.9 
92.1 
87.2 
92.1 
89.9 
89.8 
9a8 
(•) 


78.7 
72.1 
69.7 
74.8 
74.8 

78.6 
/>> 

•68.8 
72.1 
71.5 
69.0 
72.9 
•69.0 
74.2 
70.8 
'•72.1 
•68.6 
71.6 
76.6 
•61.2 
»«6i.7 
66.2 

71.0 
70.8 
70.2 
68.8 
69.4 
69.0 

•68.2 
68.9 

"70. 6 
65.8 
70  5 
73.9 
6a3 
70.4 
6a7 
67.6 
66L9 
68.2 
(•) 


9L4 
•9L1 
•90.0 
90.8 
9a5 

•90.1 
(12.8 

•8ao 

90:1 
88L6 
80.5 
8S.8 
04.6 
89.0 
91.7 
•9L1 
80.4 
93.6 
8&8 
J«9L6 
•91,2 
928 

92.4 

87.8 
8a5 
89.1 
89.7 
89.5 
8ft  8 
8a6 
•89.7 
93.7 
87.1 
86.9 
888 
86.8 

8ai 

87.1 
87.6 
88.6 
92.9 


o 

70.2 
•68ul 
•66.8 
60.4 
60.8 

•68.6 

&. 

68.0 
67.2 
6B.7 
0&4 
64.7 
74.0 
67.4 

■65.4 
62.6 
6&6 
75.0 
66L1 

•66.4 
61.0 

f6.7 
65.0 
66.3 
65.6 
63.6 
65.1 
62.7 
64.1 
•6&2 
62.8 
67.4 
70.4 
63.8 
66i5 
6L2 
62.6 
63.8 
64.7 
63.7 


03.2 
02.2 
80.6 
00.2 
80.0 

VT.l 
«86L4 

•8a6 

92.2 

84.2 

87.7 

86.6 

O) 

02.0 

8ft  2' 

"Eo 

87.4 
0L7 
80.6 
00.5 
80.0 
00.7 


01.8 
88.0 
87.8' 
8ft  6! 
87.0 
89.7 
87.9 
8a3 
•90.1 
«91.8 
83.0 
86.81 
87.6; 
84. 8| 
87.4 
86.1 
88.0 
8&9 
92.5 


68.8 
6&7 
63.7 
68.8 
70.0 

•6&7 

•63.7 
68.4 
64.9 
63.4 

.67.6 

^.2 
63.7 
"66i8 
62.1 
67.6 
70.8 
66.8 

6a7 

6L9 

66.4 
64.9 
66.1 
64.2 
63.2 
63.8 
63.8 
64.6 
•64.8 
<61.7 
07.0 
69.2 
63.9 
66.8 
66.4 
62.6 
61.1 
62.9 
63.0 


88.4 
80.6 
82.1 
•80.6 
80.8 

7&4 
7ft  8 
748 
76uO 
7&8 
76.6 
80.6 
82.7 
•77.6 
•74.4 

r> 
75,8 

77.6 

/•) 

7&0 

81.6 
(•) 

7a  1 

80.2 
77.6 
80.6 
76.2 
•7ft  0 
80.8 
80.2 
77.4 
75.6 
77.0 
76.8 
78.8 
7&6 
8ftl 
8L1 
8L7 


6ft 
67.6 
62.8 
•67.4 
61.0 

P> 

51.4 
66.0 
6&8 
62.0 
67.6 
83.4 
62.6 

6a2 

•54.6 
•42.8 

il, 

43.7 

(•) 

4&0 

64.8 
(•) 
68.6 
68.6 
62.8 
65.0 
62.2 
•54.6 
63.6 
56.0 
57.1 
68.6 
53.2 
56L7 
66.4 
61.8 
68.0 
64.7 
62.9 


83.2 
84.2 
82.3 
80. 
*9L2 

£>. 

7ft  2 
76i8 
8ft2 

•78.1 
77.9 
83.0 
83.8 
82.0 

»7ft8 

«8ftl 
8ftl 
78.9 

<81.1 
75.8 
81.9 

81.0 
76.6 
7ft  2 
80.1 
7ft  1 
80.4 
76.8 
77.3 
84.5 
82.9 
77.9 
77.6 
8ft7 
76.1 
7ft4 
•78.1 
•77.7 
77.9 
7ft  9 


61.2 
6ft2 
64. 
60.9 
•63.6 


S, 


I) 

62.8 
6&7 
57.1 
•66.7 
60.1 
63.6 
66.0 
•51.8 
W.O 
•57.4 
63.0 
61.1 
H9.6 
56.6 
45.8 

66u4 
54.7 
57.0 
64.2 
65.7 
64.8 
65.2 
66.4 
62.1 
66.8 
60.3 
66.7 
56.1 
67.8 
66.6 
•47.9 
•65.8 
64.6 
64.1 


02.9 
94.1 
92.0 
91.2 
9L6 


71.0 
eft4 
6ft8 

7ft  8 
74.2 


.<?<   &^ 

8ft5     611 

8618 

97.0 

9L6 

68.8 

83.1 

67.2 

89.0 

7L8 

91.6 

65l6 

93.7 

6ft2 

04.4 

68.0 

02.1 

06.7 

03.6 

67.0 

00.4 

64.2 

Oftl 

65.0 

03.4 

61.6 

«00.0 

<«7.4 

8ft0 

67.1 

83.8 

6HL3 

87.0 

66.9 

80.1 

67.6 

88.2 

67.9 

80.4 

67.1 

01.9 

65l7 

*86.3 

M6.3 

8a3 

67.3 

03.2 

5ft2 

04.0 

8U.4 

80.1 

7ft  3 

80.0 

70.7 

OlM 

66.7 

84.3 

0ft5 

00.7 

6&3 

87.4 

67.1 

87.3 

65,7 

00.1 

65.6 

80.8 

65.2 

iNo  record. 

•Twenty-seven  days  only. 
•Thlr^  days  only. 
*  Twan^y-nme  days  oolj. 


•Twenty-Height  days  only. 
•Becord  incomplete. 
'  Twenty-three  days  only. 
•  Twen^-iix  daya  only. 


•Twenty-four  days  enly. 
>•  Seventeen  days  only. 
"  Twenty-live  days  only. 
»  NinetMn  days  only. 
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APPENDIX  23. 

M$am  immpmaturt  (fm  degreet  Fahrenheit)  al  7  a.  m.,  3  and  11  p.  «.  ( Washington  Ume),  at 

from  Janaary  1,  Ic^, 


Jaanwy. 

Xysbmary. 

March. 

April. 

liay.        ' 

1 

0telioBa» 

i 

ti 

, 

tS 

li 

i 

i 

i 

B 

i 

a 

a 

a 

a 

^    a 

s  M 

d 

Pi 

P. 

4 

o. 

p, 

d 

(i 

p. 

ci 

p. 

^   - 

^  ^ 

f 

•• 

M 

fc- 

« 

Zi 

t- 

M 

*-4 

fc- 

m 

rH          t» 

00         ^ 

New  England: 

o 

• 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o    1   o 

m    ■   o 

Eiittoort.He 

X*.  H. 
New  ^ven,  Coiin* 

ie.9 

2310 

19l5 

20.6 

20.6 

22.7 

25.0 

31.5 

27.8  35.4 

42.1 

35. 9  4a  4  51. 9  44.0. 

flO.7 

29.3 

23.7 

24.8 

83.4 

2&0 

3ft  4 

8a7 

32.841.0 

50,4 

42.6  52.060.6  3171 

&8 

6u8 

5.7 

&6 

9.6 

ai 

a  6 

11.2 

ft0ia4 

1 

22.4 

Ift532.03a93a6 

i         1 

28.2 

80.0 

25.4 

26.5 

35.1 

2a  5 

3ft  9 

3a  2 

32.640.84a4 

4L6a3.259.9  52.8' 

23.0 

2L0 

25.0 

27.0 

35.2 

29.  5 31. o:3ft  5;33. 0 41. 9'J^O. 942. 9 54. 4  63. 3  54.  !{ 

New  London,  Conn . 
Kiddle  AtlimtioStates: 

25.4 

82.7 

2&0 

29.2 

36.3 

30. 9|33.  3  3ft  9  34. 3  43.  5:4ft  0 

42. 7  5&  6  60.  4  5a  4. 

1        1        '        1 

f        .         '        1 

Albany,  N.  Y 

22.1 

2&6 

24.3 

27.0 

34.0 

29. 0  31. 8,3a  8  33. 8  44.  OLW.  3 
32.4  33.5  41.6  35.0  43.8  52.3 

4a057.767.458.5 

New  *ork  City... 

27.3 

83.5 

29.3 

30.7 

37.6 

4a3  55.66a  157.3 

PhiladelphiA.^a... 

28.8 

84.9 

81.5 

33.9 

41.5 

36. 1'lO.  8  44. 9  3ft  4  45. 7  56.0 
34.8,35.7  42.9  37.344.7  50.6 

4a  0  67. 7  70. 3  60.0, 

Atlantic  City,  N,  J. 

29.8 

35.8 

31.6 

83.1 

39.3 

44.956.161.505.8' 

Sandy  B(ook,  N.J. . 

28.5 

85.0 

81.1 

82.8 

8&5 

34. 0  3.5. 6  42. 1  C7. 1  44.  9  49  1 

44.2Sa860.0-3a(i 

82.6 

37.3 

84.6 

36.5 

42.1 

38. 4  3a  9  44. 3;40. 9  4^  3,52. 0 

4a457.663.H5a4 

28.6 

88.5 

30.2 

8L9 

37.6 

82. 9. 34. 8  41. 3,3a  7  44. 0  51. 8 

4a  5  5a  3  64.  9  57. 2 

Baltimore.  Md 

8L8 

38.1 

33.9 

86.2 

44.3 

38.6  3a5'47.3  41.848.0,5a5 

51.360.872.O63.1 

Washington  City  .. 

28.9 

86.7 

31.5 

34.2 

44.2 

37. 0  3a  4,47.  0,40. 1  4a  4.58.  9  4ft  7  59.  7  73.  2  62. 0 

Cape  Henry,  V  a... 

Lvnohlmrg,va 

irorfolk,ri 

87.9 

42.4 

39.6 

42.5 

48.4 

44. 3  43. 7.50.  lUs.  4  51.  2:58. 6,51 0  fiz.  2  70. 4  C2L  8 

83.5 

42.6 

36.4 

38.7 

50.3 

42. 3  40. 7;52. 9,44. 6  50.  2|63. 4|54. 0  ffi.  0  Ta  0  64. 9 

sai 

44.2 

89.2 

42.7 

52.1 

45.144.0 

63. 3  4a  6,52. 4  61. 5;5a  0,64.  3  74.  4  64. 0 

Sonth  Atlantic  States: 

1 

II 

1 

Charlotte,  N. C  .... 

87.2 

46.4 

41.0 

42.5 

54.7 

47. 7  44. 8 

57.2  4ftl'52.9i6a2  57.3  63.8 

7a5oa8 

Kitty  Hawk,  N.C. 
SmiiliviUe,  N.C... 

40.5 

41.4 

41.5 

44.6 

50.0 

45.7  45.0 

51.  2  4a  251.  S:.-!?.  7  51. 9  62. 4 

70.0  62.0 

43.0 

51.2 

46.5 

48.1 

50.7 

51. 0  4ft  7 

5a  6  5a  4,5a  8I64. 0  5a  8  67. 0  75.  4  Oa  2 

Wilmington.  N.  C  . 
Charleston,  ft.  C... 

A.ngnsta,Ga 

Savannah,  Ga 

44.4 

47.8 

53.9 
66.1 

46.7 
50.8 

48.3 
51.7 

60.4 
61.9 

51.850.0 

55. 1  sa  5 

61.  3  53.  8  57. 1  67. 6  5ft  0  6a  4,7a  7  67.  5 
64  6  57. 5  60.  3l0ft  5*62.  9  09  6  77. 7  7ft  9 

43.6 

55.2 

47.7 

4a  0 

63.5 

&'i.  3  50  0 

65.  9,5a  1 ,57.  6  72. 6,62.  3.65.  9lHl.  4  7ft  0| 

48.4 

5&7 

62.2 

52.0 

64.2 

5a554.0 

67. 2,5ft  6  «J2. 2i72.  8  65. 0.70.  5l7ft  8  71. 4' 

Jacksonville,  Fla.. 
Florida  Peninsula: 

52.5 

64.0 

65.6 

55.9 

68.5 

69. 7,5a  6  71. 5  62. 4 

64.07a567.3 

•      1 

72.4  80.7  71.0 

1         1 

Cedar  Keys,  Fla... 
Key  West.  Fla 

54.5 

62.4 

57.6 

68.6 

66.9 

6L6 

60. 46a  9:64.1 

67.07a369.3 

72. 6  81. 2  74, 1 

69.1 

75.5 

70.8 

70.7 

76.8 

72.0 

7L4  7a  0  72.4 

7a081.67ai 

7a  7.83.  7  77. 8 

1         1 

Ea*«niGnlf  States: 

1 

Atlanta,  Ga 

89.6 

4&5 

44.2 

44.4 

55.4 

60.1 

4a  9  59. 5  52. 7 

5a  1  67.  6160. 4 

63.3;7a9cai 

Pensaoola,  Fla.  ... 

50.1 

58.6 

63.5 

63.7 

63.6 

67.8  57.0  67.4;6L0 

64.17ai6a7 

7ft  3,7ft  4  72.1, 

Montgomery,  Ala. . 
Vicksburg.lMiss... 

44.3 

55.1 

49.2 

48.8 

62.1 

64.3  51.5  6aol57.6 

pa  9,7a  7 

64.0 

ea5  8l.3  7l.0t 

44.4 

53.9 

48.8 

49.3 

60.6 

54.4  53. 166. 1:5ft  0 

5ft  6  73. 9 

6a5 

66.8  81.171.41 

New  Orleans,  La... 

52.2 

60.4 

56.2 

56.5 

65.5 

5ft  6 

5ft  5,6a  9 

Oa  4  66.0  75.0 

69.0  72.4  80.2  74.3' 

Western  Gnlf  States . 

II 

Shreveport.  La  .... 
Little  Rook.  Ark.. 

41.7 

52.1 

46.5 

47.1 

57.6 

61.7 

51. 96a  7 

58  8 

59.474,7  65.567.181.0  72.0 

87.8 

47.5 

42.2 

43.4 

52.6 

4a  1 

4a  2  5ft  8 

54.2 

oa0;6ft6e2.5  64.1i77.  16a9 

Galveston.  Tex 

5L0 

56.0 

53.8 

65.7 

6L3 

68.0 

61.0  67.2 

63.7 

67.2  7a4e9.2  78.5i7ft7  7a5j 

Indianola.  Tex 

49.7 

57.0 

52.4 

55.4 

6L9 

67.5 

61. 3  6a  8 

03.9 

67. 2  7a  5  69. 8.73. 2180. 5.7a  5l 

Rio  Grande  Valley: 

: 

Brownsville.  Tex . . 
Ohio  Valley  and  Ten- 

53.7 

65.2 

66.9 

6&4 

69.0 

6LI 

64.8 

7ai67.0 

6ft7 

80.5 

72.3 

74.8 

85. 1 7a  7 

nessee: 

1 

Knoxville,  Tenn . . . 
Memphis,  Tenn 

87.6 

46.2 

42.0 

43.2 

68.2 

47.7 

4a  9 

57.65L1 

64.3 

67.3 

5a502.0 

7a  6  6a  0 

84.2 

44.2 

38.6 

89l8 

51.7 

44.841.9 

54. 9  4a  8 

51.1 

65.7;5a960.1 

7a  964.  6 

86.5 

45.1 

40.7 

4L6 

61.6 

47. 1147. 0 

5a7i62.8 

5a5 

68. 0.61. 6  6a  5:77. 2  6ft  I> 

Nashville.  Tenn..-. 

85i2 

44.3 

39.4 

4a9 

6L2 

45.2144.2 

.')6.84ft6 

5a  5;6a  5  5a  1 6a  li77. 0  67. 5 

LoaiBville.Ky 

Indianapolis.  Ind  .. 

32.6 

80.3 

3o.l 

3ao 

46.4 

41. 8  4a  6 

5ai44.9 

50.8,62.0,5a3,6L3  74.10a3, 

26.2 

83.5 

28.7 

8L0 

8ft  8 

85. 7  34. 9 

45.68ft7 

4a  6  5a  0  5L  2  5a  8  7ft  7  62.  5 

Cincinnati,  Ohio.... 

31.2 

88.9 

34.8 

36.9 

45.8 

40.83ft5 

4ft  143. 9 

4ftOm  15a  8  5ft  8  72. 8  04.0 

Colambns,Ohlo.... 

26.8 

32.9 

29.6 

82.8 

8ft  3 

8a0  34.7 

4a78ft0 

44. 6,5a  2  4ft  8  5a  0  7ft  061.  5 

Pittsburg,  Pa 

2&6 

84.8 

8L6 

82.7 

40.6 

86.0  310 

4a83ao 

44. 5,57. 9  4a  5  5a  2  72. 3  6ft  7 

Lower  Lakes: 

1 

1                 1 

BnflWo,N.Y 

22.6 

26.0 

23.6 

24.1 

2ft3 

2a  4  2a  0 

32.82a887.2|4a7 

88. 8  50. 8157.3  53. 6 

SST..^:."'.:::::: 

23.6 

2ai 

25.4 

26.4 

8L6 

2a  8  29. 3 

33.981.0;3ft6  44.6 

4L  6  52.1158.6  54.2 

25.1 

29.9 

27.0 

28.3 

33  2 

3ft  8,3ft  2 

8a683.441.6'4a7 

42.8|5ai61.150  2 

Cleveland,  Ohio... 

23.5 

24  7 

26.2 

27.9 

33.2 

8ft880.4 

35.883.4141.2  47.4 

4a  6,54. 6162. 4  67. 4 

Toledo^  Ohio 

Detroit,  Mich 

24.2 

31.1 

26.5 

2&6 

35.3 

82. 2  3L  9 

4ft  2  3a  9  42. 7  51. 9 

4flLl|6a8l6a2.6a8 

23.4 

2&9 

26.0 

3&0 

84.5 

8ft  0 

SLO 

3a9 

88.9 

4L2 

6L« 

tLO 

64.0 

.0a8|57.2l 
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APPENDIX  as. 

9taium9  of  the  Signal  Service,  United  Statee  Armj/f  far  eaek  month  of  ike  year,    (Campwied 
io  December  31,1884.) 


Jddo. 


July. 


4  ■    A 
»«       ea 


August. 


8eptea>b«r. 


K^oTsmlMr. 


DMembcr. 


M.8 
61.8 
42L5 

S3L4 
M.2 

64.8 

67.0 
64.9 
C7.J 
6&5 
66i4 

e&4 

66.1 

m.t 

6&7 
76.8 
71.0 
73.0 

72.0 
7L4 
74.6 
73L4 
77.0 
i3L2 
77.1 
78.7 
I 
7&3 
82.4 

7L6 
77.1 
7i« 
74.0 
7K4 

741 
72.0 
79.8 
7&5 


02.1 
71 

47.7 


162. 


51.8  5&1 
066L3 
42.744.8 


87.1 


7L562.4 

7a5e2.96&2 

70.262.369.2 

7&66&6j70.4 


74. 1  65. 7 
78w4  6i».7 
70.764.4 
60.  7.6a.  6 
72.466.7 


74.1 
79.9 
80.4 
7&7 


06.4 


69.3 
70.9 
70.5 
71.7 
71.7 
70.8 


70.973.0 
60.0  71.5 
70.3  74.8 


81.871.673.0 
81.171.076.8 
I  I  ' 
82.373.9  74.9, 
78.370.876.6 
8L5  7&07&2 
82.5  74.2  77.0 
8*.  5  77. 1  79. 0 
86L87&276L4 
86L077.580.5 
».  6  77. 2  80. 6 

81. 0  78L  8  80. 7 
87.680.083.7, 
t  I 

81.3  73.8  73.5 
84.277.078L2 
86l  8'7a  8  75u  9 
88.2177.4  75.5 
85l1  791680.1 

89.4fn).2  76.3 
84.  «70. 874.1 
Ml  2^81. 2181. 2 
86.»80.5l79.7 


66.0 
75.9 
49.9 

76.6 

70.8 
74.7 

70.2 

7a  2 

81.7 
77.3 
75.5 
77.9 
78.8 
88.6 
84.2 
82.8 
85.6 
84.7 

86.0 
8U.7 
85.1 
85.3 
87.6 
89.9 
88.6 
884 

86.6 
80.4 

85.0 
6&6 
89.0 
807 
87.1 


56.3  50.2 
66.665.1 
45.445.1 

67.0  65.6 
67.865l8 
67.367.5 

70.167.9 

70.3  67.8 
72.870.0 
7a069.5 
69.570.2 
72.6,70.7 

72. 4  69. 5 
74.170.2 
72.869.3 
74.173.4 
74.7:71.0 
75.l|74.6 

77.37L8' 
7&4  74.6 
7^775.7 
77.4  747 
80.477.1 
79.4  7^8 
80.677.8 
79.578.3 

80. 978. 8 
82.882.3 

77.170.7 
79.3  76.5 
7a  173. 8 
7a  7,73. 4 
8L8,7a7 


67.067.3 
74  96a  0 
50.446.8 

I 
75.065.9 
7a  2  6a  5, 
73.9  66.4' 

I  ' 
78.7,60.3 
77. 4  69.  5 
80.0  71.1 
75.5:60.0 
7J.0C9.0, 
7a  7,71. 1! 
77.  8  71.  0, 
81. 5172. 4 


644!6l.l 
58.867.9 
41.245.1 


60.0 


00.4 


62.6 


61.9 
63.4 


60.7  71.7 


60.9 


72.4 
73.6 


64. 6  7a  4 
6a  2:7a  1 
66. 6,71. 4 
67.  6  74. 0 


71.2 

7a  6 
7a  4' 
7a  6, 


82.6 
81.2 
83.7 
81.9 


82.675  7, 
79.  8.74  4, 
8a  1(77.51 
8a  7|7a  »| 

8a  5  70.1 1 


87.4 
85.8 
86.3 

86.6 

8ai 

82.4 
8a4 
87.4 
88.8 
86.3 


7..V 

7a  5 
7a  3 


65.7 

65. 

64.8 

70.4 
63.5 
60.6 

65.2 
71.5 
71.5 
70.6 
7a  0 


741 
77.2 
7a  8 

7a  7 
7a  6 
7a  2 

77.3, 

7a  5 
79. 2 
8a4> 

81. 81 


5a  8:44  7 
00. 3  47. 1 
4L  6  29. 0 

61. 2  4a  1 
62. 6;4a  6 
62.7  51.3 

63.  5  4a  9 
65. 5,52. 3 
67.1 '53. 2 
67. 0:55. 7 
6a  2  55.  5 
6a7|5a0 

67. 2  55. 0 
6a  2  54. 0 

67. 3  5a  3 


I 


7a  7| 

82.1 


91,9  SLOTaO  91.0 
8a9  7ai72.3  8a'~ 


7a  2  8a6:8L0  7&8 


70.0  81 

67.7  81 

72.2  83. 

7L4  8a 

6a8  80. 

oat  7a 

60.0  70 

6aO:77. 

eao  7a 


«7a472.1 
0  71.0  60.8 
8,74974  4 
5!7a872.6 
3  72. 0  72. 2 
6i70.7  70.6 
8.72.571.0: 
8'60.26&4 
|6aO06L6 


87.9;  82. 8,8a  6  8a  9 
6&4i  8L4|7a7  87.2 


277. 


5 
82.6 
8L0 


88.9  8L«7a7  8a680.8 


85.5 
82.8 

85. 7| 
85. 7| 
84. 0! 
8L0j 
8a4, 
81.4! 
8L7| 


6L1  67.8^618(0.4  71.7 
61.5  67.da2.0«6L5  71.0 
647  70  0^64  86a4  7^8 
0.9  71.1,«i7«7.2  74  9 
•a»»  74.3.«7.7e9.0   79.0 

«Li7a8ms«Bwfl7&i 


6a58a8 

715  82.2 
7a  6  83. 7 

7IC   ^'fiK    l' 


7a  4  8a  1 

80.68a3 


744,  6a  0 
a  9  72.7 
77.7  6a  6 
77.7  6a  2 
80.0  7&1 


70.8 


748 


83. 67a  9 
8a  3  71. 8 
86. 4  7a  9 
85. 8,7a  7 
84  0  74  6 
81. 8,71 5 
81 8  74. 7 
80.4>71.1 
81.9  69.5 


7a  0 

8a  1 

85.0 
844 
7 

84.7 


6a4 

6ao6a3 

77.6 

7a 


8ai 

ilsai 


8a2 


64  57a  5 

6ie7a8 

Oa  4,80.1 

64. 7  7a  6 

63. 8  78. 6 
6L 1 75  5 
64.4  77 
60.8  75.7 
60.8,77.3 


71.0 

6a2 

70.4 

68.9 
71.0 
7a  9 
718 

75.  6!G5l  6 
7a  5  61. 6 
7a  104  8 
7a  7  6a  9 
I        I 

7a  3  7a  1 

81.1177.5 


61.5 
5a  0 
60.0 

5a  0 

63.8 
62. 9 
610 


I 


71.2  5&9 
7a  0  67.1 
74  4  02.  6 
73. 5  62.  5 
77.969.6 


741 


61.5 


7L559L8 


79.' 


712 


7&971.2 


77.7 


7L1 


69.2 
67.9 
71.4 
7a  0 

6a8 
6a2 
6a  5 
6a8 
6a  5 


7a  7  67.  o;  60. 8!e9. 1   62. 
710  67.41  60.1168.0   614 
742  67.0'  61.069.4;  6a  4 
74  8  6^3  6L1|70.7   0a7 
77.6|7a2  61.2  714   6a  0 

7aoi68.8l6a 


848.5 
4^3 
51.4 
50.2 
50.  5 
66l8I7L4I  ^850!8 


57.6 
54.9 
59.7 
58.0 
5a  7 
51.6 
55.2 
51.0 
51.6 


o       • 
60. 44a  0 

6a64a2 

31 1  29. 6 

I 
57. 14a  8 

69. 7  50. 

29.8  511 
I 

6a951.3 
61.7,54  7; 
63. 0  56. 01 
6175a9 
61. 3  5a  2 
64  8  5a  6 
62. 8  5a  6 

66. 0  57. 0 
67. 2,56. 6 
6a  0  63. 4 
6a  5  58. 0 
6a  2.61. 9 

60.2  60.1 
69. 2,6a  8 
71.8|6a8| 
7a  7|65. 2| 
74  7i6a2i 

77. 1  64. 4 
7a5  6a8 

7a  3  7a  6 

I 

7a  4  72. 8 
8147a8 
'  I 
72.164.2 
77. 8,7a  6 
7a  2i6a  3 

77.2  67.1 
7a  0'71 1 

77. 16a  6 
72.2  644 
77.574  3 

7a  4:74 1 


8488a8 
8a5 

las 


44  8 

ia2 


8a  6  4a  8 


8a7 
3a  0 


4a  7 
4a  7 


37. 9  4a  2 
3a  9  47. 6 
4a  9  4a  0 
41. 3'4a  2 

4L  8  4a  8 
4a  3  51. 6 
41  4  4a  6! 
41150.8, 
39. 6,51.  0 
4a  3,56. 1' 
4I.8  53.9| 
47.6.^3 

41 5'5a  3 
51. 3|57. 2' 
4a9;60.3 
4a  8  62. 4 
53.5  613 
47.96i.3 
51865.1 
67. 4  6a  8 


3a4243 
8a827.7 
17.2ia2| 

3a  7  2a  41 

89.527.8; 
41. 1 30. 1 

I     ! 

40.02a7< 
41 1 81. 8. 
416816 

43. 4  31 1 
43.3318 
47. 2  Sa  6 
44.433.0 
44  934  3 
4a  1 SL  5 
51. 04a  3 
44  4  84.9 
50. 8  3a  9 

4a  437. 7 

517  418 

53.5  44  3 
Sa74a9 
57.04a  2 

51 8  41 5 
67.2>a7 
60. 9,51 4 


2a4|2a6 
83. 6  2a  6 
11. 5  la  9 

84. 9  sa  3 
84  93a  4 
3a  5  81 8 


31 4  3a  8 
87.  0  31 1 
8a  1134.  9 

30. 4  aa  1 

39  1  34. 7 
4a  »  38. 1 
8a  I)  34. 7 
41.6  37.0 
4a  G  34. 5 
4a  8142. 7 
4a  6  37. 7 
47.0  410 

41 7  41. 0 
47. 0,44.  5 
51147.5 
5a7|47.9 
57.6  51.5 
57.  2'47. 8 
60. 2  51 7 
64. 4  56.  0 


I 


I 


8L77a8  6a97a4  6ai5a6 


60. 1  60. 5 

7a  8  7a  5 

4a  4  57. 5 

54  0  oa  6 

411616 
41861.8 
67.0  6a4 

47.160.0 
4ai|6a6 
516618 
515  64.8 


I 


61 15a  2 
747  69.2 


71. 7  62. 0 
71 4  59. 9 
71.  8  64. 1 
71. 661 6 
67.  6'59.  5 
61  5:55. 8 
66. 2  .->!  1 
611|5a2 
64  6  54. 

5a  9  50.  0 
5a  6  50. 4 
51 7  51 3 
59. 2!53. 3 
60. 0  54. 0 
60.06a 


413 

4a  I 

443 
42.0 
41.6 
8a2 
40.4 


50  6;40. 1 
67. 7;50. 6 
614  44.6 
618417 

SO.  8  5a  5 

5171418 
40. 8  4a  0 
61. 1  51 1 
61. 0i53. 7 


613 

74  4 

60.8 
69.9 
6a3 
66.0 
61.5 

55.2 
410 
60.1 
60. 


58.2 
a  6 

44  5 
54.0 
411 
50.5 
511 

414 
44.4 
57.3 
56.0 


510 
54.6 
55.2 
54.5 
51.2 
410 
50.1 


da24a9 
3a  5  47. 6 

81541.5 


87.1 
814 
8a2 
87.1 


5  07.0l48.6i 


410 
43.7 
419 
44.8 


410  38.3 
45.  0  34. 1 
41 8  38. 9 
47.2:37.0 
412  3101 
40.1219 
48. 8'33. 7 
41 2  29. 9 
41. 131. 6 

87. 5'2a  9 

38.7  28  5 

39. 8  3a  6 
31 1 2a  5 
39729.4 

aaosao 


6a850.2 


47.6  41.4 
41 3:37. 5 
47.  to'41 2 
41  9;4a  3 
41.4  37.9 
35. 2,31.  3 
40. 7|36. 1 
31  5|32. 0 
37. 6  31  0 

31. 8129. 5 
32. 0,29. 7 
34  4  31. 9 
31 4'i20. 3 
34. 2  31. 0 
81 9>31. 0 
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Jamiaiy. 

Fobniazy. 

MMtfih. 

ApriL 

MlflT. 

StettoDt. 



d 

d 

8 

d 

8 

d 

d 

d 

d 

a 

d 

d 

d 

d 

4 

p. 

0* 

4 

p. 

A 

d 

P. 

m 

A 

p. 

9^ 

d 

p. 

V4 

»- 

•• 

fc> 

•• 

^ 

t' 

0» 

i> 

M 

*- 

«e 

TTpper  Lakes: 

o 

o 

• 

o 

o 

o 

0 

O 

o 

o 

0 

0^  0 

c 

•     1 

^ilpena.Micb 

14  8 

22.7 

16.6 

15.8 

246 

1&9 

19.2 

29.228. 9;82.040.884d 

ia95a547.8 

£BcaoabA.Miob.... 

9.8 

1&9 

18.8 

11.0 

22.0 

15.9 

16.3,29.4 

21.031.541.634.0 

W.75a7'47.9 

Grand  HaTen,  Mich. 

28.8 

27.7 

24.7 

24.8 

81.0 

28.0 

28. 6;35. 2i31. 7  39. 0  47. 1 42. 81.33. 5  59. 9  54  7] 

Marquette,  Mioh... 

18.7 

20.4 

15.5 

18.7 

22.4 

16.9 

19. 4  2&  2  23. 0  33. 6  40.  6  35. 2 

«7.85a247.« 

Port  Huron, Mich.. 

18.6 

25.8 

20.6 

22.8 

89.8 

25.1^25.832.4  28.737.7 

4a93a6^5a55a75ai| 

Chicago,  ni 

MUwankee,Wla... 

82.1 

27.9 

24.0 

26.8 

88.4 

29.6  31.23a2l35.0 

41.8 

4a6'4ai 

54560L95a« 

17.8 

28.4 

20.5 

22.0 

29.0 

26.3 

27.734.1131.7 

38.8 

45. 5  42.  e'SL  5  57. 46a  71 

Daluth,  Minn 

S.4 

14.4 

10.1 

9l8 

20.2 

16.7 

ia4 

29. 5  24  7|33. 6i42. 0,37. 7(45. 0  5&.  4j47.  H 

Upper  MiaaiaalppiVal- 

*iaintPanlJ£inn... 
LaCro8iie,Wis 

1 

&2 

16.8 

12.8 

18.0 

28.9 

ia2 

23.1 

34.2 

2a6!8a2'5l.7 

44.851.5lfla3l57.sl 

11.8 

20.4 

16.7 

17.1 

27.5 

28.6 

25.7 

35.6 

31.7 

40. 9  5a  6^47. 4  Sa  IMM.  4  6a  « 

Davenport,  Iowa . . . 

18.8 

26.9 

28.1 

28.8 

38.8     29.1 

30.3 

40.5 

35. 5  43. 4,5a  ^ 

49  2 

5a4k».  5^1.1 

I54  3>fl8.5ifla0 

Des  Molnea,  Iowa. . 

15.6 

24.9 

20.5 

20.4 

81.3.    25.7 

28.8 

40.1 

3§.841.8  5a4^4a« 

Dabaqae,  Iowa  — 
Kpoknlclowa...... 

18.8 

28.9 

19.4 

19.0 

30.9:    25. 3  27. 2I3&  8133, 140. 9 

54.9;47.554.607.9  9a4i 

20.7 

28.6 

24.2 

25.8 

85.51    80.632.3 

43.4  37.145.4 

5a8l51.15a070.4  8ai| 

Cairo,  111           

82.3 

39.8 

85.5 

88.9 

46.  l|    42.4;42.8 

52. 2  47. 9  ."^S.  8 

64.0|5a7i6a2  74O67.0| 

Springfield,  111 

25.1 

81.2 

27.0 

80.2 

3&2 

38.7 

35.3 

45. 1139. 647.1 

5a25a557.960. 81646 

Saint  Lonis,  Mo... 

26.6 

88.3 

29.4 

8L9 

40.4 

35.8 

36.7 

47. 6  42. 04a  6 

61.7544 

5a972.5]648; 

Misdoari  Valley: 

■       1               1 

Leavenworth,  Kans 

22.0 

81.8 

27.0 

26.8 

38.0     32.1 

34.5'47.8'40.7j46.7,6l.3!53.2 

5a  071. 16a  7: 

Omaha,  Nobr 

1&6 

25.5 

20.7 

ia9 

80.4     25.4 

28. 9:40. 8  34w  5  43.0 

5a849.5 

5a6aa46L7| 

Yankton,  Dak 

10.2 

22.4 

15.0 

13.1 

24. 4     1&  8|28. 5133. 9  29. 0  38. 0 

5a  4  44  0 

5a3W.65ai 

Eitreme  Northwest : 

1 

1 

Bismarck,  Dak  .... 

0.9 

ia7 

44 

5.4 

17.5 

9.8 

15.4 

27.5 

20.7  3L6 

44  3  37. 4 

47.5'6428a8 

Buford,  Fort,  Dak.. 

0.8 

U.8 

8.8 

8.8 

17.4 

9.8 

15.8 

29.6 

20.8 

30.8 

4a  6  37. 91447  6a  915481 

Northern  Slope: 

Benton,  Fort.Mont. 

52.240.9 

1              J 

11.9 

2L3 

147 

13.1 

26.0 

19.1 

25.6 

42.8 

31.8 

32.3 

4a764.8»ad 

Cheyenne,  Wyo  — 
North  Platte,  Nebr. 

20.1 

82.1 

22.7 

19.8 

83.8 

23.225.5:42.8 

30.5 

31.3 

4a53a64a550.8|4ao| 

18.9 

29.8 

19.8 

15.8 

33.9 

22. 7  27. 0  45. 1 

34. 6:37. 9  5a  3;4a  3:50. 2  Mu  8i57. 2; 

Middle  Slope: 

- 

1 

1 

Denver.  Colo  

28.4 

88.0 

29.5 

22.8 

87.2 

28.9'30.9|4a0 

S9.837.9i55.8"47.8 

46.76a85a7 

Pike's  Peak,  Colo.. 

-  as 

4.6 

1.8 

0.7 

6.5 

8.0.  3.7111.4 

a  4    8  917.7,12.8 

17.72a621.0 

Dodge  City,  Kans.. 

19.9 

30.2 

26.2 

22.4 

40.3 

29.7  32.6,52.1 

40.7142.0  63.5 

51.2 

53.271.3641 

Elliott,  Fort, Tex.. 

28.7 

4L8 

29.8 

26.6 

45.8 

34.136.456.8 

44.2  44.3i67.4 

54.9 

54.072.68a7 

Southern  Slope: 

Concho,  Fort,  Tex  . 

1        ' 

1 

86.2 

52.6 

40.7 

40.8 

68.1 

46.747.3ea5 

54. 0,5a  3 

77.0 

161.5 

62.182.868.8 

Stockton,  Fort»  Tex 

84.8 

54.7 

40.8 

80.0 

60.0 

46.645.268.8 

54. 4  5a  8 

76.361.0 

6a78a96a9 

Southern  Platean : 

1        '• 

i 

! 

Kl  Paso,  Tex  

34.1 

53.1 

42.9 

89.8 

5&8 

•48.744965.9 

55.851.8 

74  8 

6a3 

50.384  I  7L8 

Apache,  Fort,  Aris. 

28.1 

45.9 

82.5 

26.7 

4&7 

86.731.656.2 

42.8  34.9  64.8 

4a  0 

40.472.8548 

Grant,  Fort,  Aris.. 

341 

49.8 

42.5 

87.7 

51.6 

43.641.958.3 

4a847.2i6a6 

57.0 

5a97ai6a9 

Prescott,  Aria 

25.4 

45.1 

83.0 

26.4 

45.9 

85.6  32.252.7  42.7 

37. 7  60. 0:49. 7  43. 5  69. 3,5&  8 

Middle  Plaiean: 

1 

1 

1       ! 

sat^ 

SaltLakeCity,Utah 
Northern  Platean : 
Lewiston,  Idaho  ... 

24.5 

82.1 

27.2 

25u4 

84.8 

28.9345 

1 

4a  1 39.8 

1 

4a  0  54. 2 

47.85a  064.8 

29.0 

84.0 

31.8 

26u4 

84  2 

80.  sis?.  1 

4a8448 

4ao57.35a2!4a9eao 

049 

Dayton,  Wash 

North  Paoitlc  Coast: 
•  Olympia.  Wash  .... 
Portland.  Oreg 

2&2 

85.2 

29.8 

24.0 

35.8 

27.5'35.2 

50.941.0 

40.55a2 

47. 9,4a  7^67.0 

540 

1 

85.9 

89.5 

88.0 

88.0 

89.4 

87.4  38.1 

47.1,44.7 

41. 6  sa  7 

4a  7  44.1  5010 

sao; 

87.8 

4L8 

39.4 

348 

40.9 

8&340.7 

SO.  247. 0 

45.0Sa4 

5a04a462.8 

5a5! 

Middle  Pacific  Coast: 

1 

1 

1        1 

1 

Sacramento.  Cal..  . 

40.7 

4&8 

46.3 

42.4 

61.7 

49l  1  47. 4 

Sa5|54.4 

50.562.257.65a57ai 

0471 

San  Francisco,  Cal. 

4&8 

51.1 

49.9 

4&8 

52.2 

60.3  49.4 

55.852.& 

S0.657.9i5ai5a06aO:5aO| 

South  Pacific  Coast: 

. 

Los  Angeles,  Cal... 

44.9 

60.4 

50.6 

46.1 

61.6 

51. 7  47.  P 

63.0 

5a4 

50.6 

6a7 

sa  616a  9,7a  8 

544 

San  Diego,  Cal 

Alaska  St«tS>n8: 

47.0 

60.0 

5L4 

4&1 

59.9 

52.050.4 

6a6 

542 

5a2 

6a8 

5a957.l|6a6 

044 

Saint  Michael's, 

Fort,  Alaska 

816 

6.8 

6.2 

0l8 

L8 

8.8 

&1 

11.1 

lai 

lao 

2a4 

2a9l8.8 

846 

842 
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Ca5:7&868.881.3 
R3;fi2L55&a5&.l 


S7.Sf  7e.7C2.4,50L7 

IQL5  «.7<BL2.e8Ll 

411  47.ft4aiMLfl 
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APPENDIX  3  4. 

Metm  a,  m,,  p.  m,,  amd  miMgkt  temperutmttf  in  degree$  FdkrenkMt,  at  staUom  of  Ike 

menoement  of  obeervaUoM 

[GbBemMoDM  pilor  to  Avgiist  25^  187S;  wen  tekea  »t  7.85  a.  m..  4.86  aod  1L8S  p.  m.  ( Washlnfton  Uim); 

Korember  1, 1878,  to  December  31, 1884,  at 


Stotkmo. 


NewBnglMid: 

Bh8tport,Me 

Portland,  Me 

Mt.WaBb'toD,N.H. 

B06tOD,MMS 

BlockIslaod,R.I.. 

New  HATen,  Conn  . 

New  London,  Conn. 
Middle  Atlantic  SUtea: 

Albany.N.Y 

New  Tfork  City... 

Fhiladelpbia,  ra . . 

Atlantic  City,  N.J. 

Barneffat  City,  N.J. 

Cape  May,  N.  J 

Sandy  Hook. N.J. . 

pel.  fi*kwater,  Del . 

Baltimore,  Md 

Washington  City.. 

Cape  Ueury,  Va  . . . 

Chinooteagne,  Va. . 

Lynchbnrg,  Va  — 

Norfolk,  Va  

South  Atlantic  SUtea  i 

Charlotte,  N.  O 

Hattera8,N.C 

Kitty  Hawk,  N.C.. 

Macon,  Fort,  N.C. 

8mithviae,N.C  ... 

Wilmington.  N.C. 

Charleaton,S.C.... 

Anga8ta,Qa 

Savannah.  Ga> 

Jaokaonville,  Fla . . . 
Florida  Peninanla: 

Cedar  Keyt,Fla... 

Key  West,  Fla 

Sanford,  Fia 

Eastern  Gulf  States : 

Atlanta,  Gft 

Peoaaoola,  Fla 

Mobile,  Ala 

Montgomery,  Ala . . 

Vick8l>arg,Miaa.. 

New  Orleans, La... 
Western  Gnlf  States: 

Shrevei>ort,  La  — 

Fort  Smith,  Ark . . . 

Little  Rock.  Ark... 

Galveston,  Tex  . . . . 

Indianola,  Tex 

Palestine.  Tex 

Kio  Grande  VaUey: 

BrownsTille,  Tex  .. 

Bio  Grande  City, 

Tex , 

Ohio  Valley  and  Ten- 
nessee: 

Chattanooga»  Tenn 

Knoxville, Tenn  ... 

Memphis,  Tenn... 

Nashville, Tenn  ... 

l^oiiisville^Ky 


JiMiDtfy. 


o 
17.0 
18l8 

4.6 
23.2 
28.1 
24.1 
25.4 

20.2 
27.1 
28.8 
29.3 
20.1 
81.8 
2&5 
83.2 
81.3 
29.4 
3&4 
81.5 
82.8 
8&7 

87.0 
42.3 
88.9 
41.5 
43.5 
42.5 
46.5 
41.7 
4&6 
50.4 

54.5 

87.7 

5ao 

88.8 
60.1 
4&8 
48.8 
42.8 
60.0 

40.6 
20.6 
37.8 
4a  0 
49.2 
8&2 

68.6 

50.9 


38.0 

33.0 

35. 

34.6 

81.2 


22.4 

27.8 
6.2 
80.2 
32.2 
31.6 
31.9 

26.6 
33.1 
34.8 
3&2 
34.2 
86.3 
83.1 
37.0 
37.9 
87.5 
42.8 
35.9 
42.5 
44.0 

46.5 
44.7 
44.8 
47.3 
5L0 
52.6 
53.0 
54.6 
57.6 
62.4 

62.4 
78.5 
69.8 

4a6 
5&6 
56.8 
54.8 
53.2 

sao 

5L8 
88.0 
47.5 
55.4 
56.9 
47.6 

65^3 

65.2 


43.0 
44.4 
43.7 
38.4 


ia8 

22.5 
5.2 
25.3 
30.0 
26.9 
28.0 

22.7 
29.8 
30.8 
31.2 
80.4 
33.9 
80.2 
34.4 
34.0 
32.0 
40.0 
33.0 
35w6 
89.4 

40.8 
42.6 
41.1 
42.7 
46.2 
45.4 
48.0 
46.1 
50.8 
53.8 

57.6 
60.3 
62.1 

44.0 
53.5 
49.7 
48.3 
47.6 
63.4 

45.4 
31.0 
42.2 
52,7 
52.3 
42.3 


57.4 


46.8    42.8 


86. 
40. 
3a4 
84.8 


Fetenary. 


20.1 
22.8 
6.2 
24.9 
81.4 
26.4 
27.0 

22.6 

28.6 

30.7 

31.5 

31.0 

3:1.4 

29.9 

36u0 

83.7 

82.1  I 

41.0 

36.8 

35.8 

89.8  , 

41.8  . 

47.0 ; 

42.1  I 

46.3 

46.1 

45.1 

48.9 

44.6 

49.4 

53.1 

58.5 
60.5 
58.9 

43.5 
53.7 
4a  8 
46.8 
46.7 
54.1 

45.8 
3&6 
43.4 
54.5 
54.8 

4ai 


57.0     57.9 


56.8 


4L6 
87.0 
8a8 
38.5 
84.9 


25.9 
30.8 
7.8 
82.9 
3&7 
34.2 
83.6 

29.9 
35.4 
88.5 

37.6 
36.5 
30.0 
35.7 
42.1 
42.1 
42.8 
46.2 
42.7 
47.6 
48.8 

53.4 
51.5 
47.0 
54.6 
55.0 
56.2 
58.0 
59.4 
60.8 
65.5 

66.9 
75.5 
73.9 

54.4 
63.6 
61.5 
60.1 
50.6 
64.0 

5ai 

46.0 
52.6 
60.6 
62.1 
5&6 

69.41 

72.6 


52.1 
4&8 
50.2 
4a  3 
48.1 


22.0 
25.7 
6.2 
27.1 
32.8 
29.0 

2ao 

26.1 
30.9 
33.3 
33.1 
32.0 
35.5 
31.4 
37.3 
36.8 
34.9 
42.2 
38.1 
39.3 
42.1 

46.3 

47.7 
43.7 
4^4 
4a  4 
48.5 
6a  3 
4a  6 
53.8 
56.8 

61.6 
70.  d 
69.5 


26.031.628. 


Maich. 


29.4 
a  4 

31.5 
33.7 


April 


37.3 

12.0 

38.4 

38.8 

32.  5  40. 0  33. 

33. 33a  0  34. 


o 
.141.586l0 
i.64a34L262.65a 
1.2,22.620.0 
.7|4a5 
1. 7  48. 4 


29. 8:36. 8 


33.7 
35.  P 
fl6.1 
36.0 
37.0 


41.1 
44.5 
4a  3  37. 


54.8 
I37.8 

I3a4 

|37.2 
'44.8 
38.9 


4!.  4 
42.9 


40.9 

4.x  5 

47.0 

48.2 

50.1 

45.2 

;39.553.2  44. 

44.4^53.346. 

45. 3  sa  2  4a 

47. 6  5J.  2  4a 


45.6 
47.9 

50.4 
50.3 


5ao4a 

55.5  50. 

sa  2  53. 

60.7  53. 
53.6  63.3  57. 
4a2  65.4|&4. 
54. 6  6(5.  U  58. 
57.870.260. 

60.  4 6&  964. 
7L  3  77. 5  7a 
63.07a865w 


4a  9  47.560.253. 
5a  8  (57.0  67.4  61. 
54.0  54. 7  66. 6  5a 
5-2.3   51.0  65.8  57. 

52. 6  66. 5  5& 

58.7  68.862. 


5a  8 
57.4 


51.4 
41.0 
4&1 
57.0 
56u4 
50.4 


5L  8  66. 5  5a 
42. 9  5a  0*50. 
4a  2  5a  8:54. 
61. 1:07. 2  63. 
61.7 
53.7 


07. 2  63. 
69. 4  64 
67. 3I6I, 


I 


60.664.2 

i 


J. 


Oi64.5  77.6:ea6 
,        ,        .  I        i         I 

7&667.460.880.972.4.7a4i65.277.1 

Oa  3  63. 8  80. 9  6a  7  67. 7  8a  2  7a  4l7a  8  91. 9  7&  1 


5&3 
3 


0  55. 


4a  2  45. 9 

4L741. 

45. 3  4a  5157.658. 

4ai|44.0 

8ai^.64a5l44.8 


84a 
84a 
74a 

244. 
644. 
6  45. 
54a 
845. 
64a 
6  47 
152. 
84a 
3  50. 
85a 

8  53. 

2  5a 
95a 
6  54. 

5  57. 
157. 
0  60. 

6  57. 

3  62 
865. 

167. 

2  7a 
26a 

4'«. 

0  64. 
062. 
058. 

3  59. 
3  65. 

«u 

251. 
25a 
36a 
266. 

3l5a 


May. 


S      fi 


036.1 
540.4 

liar 

841.7 

14a  7 

7  4a  4*50. 5  4a  0  5a  8  6a  5  54. 5 

04a  9  4a  9  4 


4a4  5L5l44.1 
« 

31.6Sfi.0|8a7 
41.5  5&2  6L06S.7 
41. 3  50. 6  5&0  50.0 


4a5  5a2«).i;5ao 


2  50. 54a  95a  2  «a 


4a 


8  5J.  0  .... 
5a»47. 
4a944. 

8  Ua  7  4a 

9,51.2:47. 
6  50.  3:44. 
8  51.3J47. 
TlSa  7|5l. 
7,  J9. 8,50. 

3  57. 4!5a 
9'5a  4  47. 
56a35a 
161.95a 

2  6a  1 57. 

55a85a 

0£7.95a 
261.755. 

6  65  35a 
967.7;59. 
869.4'83. 

7  7a46L 

8  72.364. 

4  7ab<»a 


1. 6  sat 

L  A  sa  fl 


55. 9  64. 45a  9 
57.8  69.2l5ai 
5a86U.854.9 
5  57.3  5lL7i&L3 
2  .'A  8  6a  3  57. 2 
4I56.U63  8i5a4 
157.6  63.f>|5ai 
8  6U.  4  71. 3  611 

2  50. «  7a  2  61. 2 
10a6  6ao'6L9 

3  68. 6  ai.  6,5a  2 
7  6a3  74. 16a2 
664.8  72.  W64.6 

064.o'7a8Ma6 
5  64.4;7a2i6a6 

4  6-2.06aa'61.I 

2  05.4,7aii«a5 

u;6a6i74.7|«7.4 

0^6a9i7a6«a5 

0'7«i  0  77. 1 571.0 

3  67.2:81.1169.4 
2;71.2  7a7'71.0 
8i7a7  8a8j7L8 

3'72.68l.274.I 

7a78a577.8 

7a  4  8a  4  7a  6 
2e3.67ao6a2 

7170. 8  79. 4  7a  1 
169.681.772.0 
0  07.5  81.4  71.1 
3  67.581.0  7L4 
4. 7;6a  1,72. 6  8a  ITS.  4 


.7D.bj(»3w 

O75.3U. 
1  80. 6  75. 
2179.  ol«7. 


8  67. 2  60. 

1,7a  iloa 
0  7a  ooa 

3  7a  5  63. 
U,7a  2164. 


J.l|«.4 

L  8171. 6 


4;67.68Ll, 

6eo.4  77.4  6a0 


8  7a  5  64. 

867.86a.  _ 

0  68. 6  6a  5  64. 177.1,6a  9 

8'7a  2'6a 

2'74.6  6a 
671.96a 


51  8 

47.3 
0 

5a  24a  1 


isa 


6a7 
5a5 

55. 
54. 
5a8|6L6l54. 


767. 


).6,7a4»X6^7a2 
J.67a6  80.Si74.7 
».  0164. 5  77. 6:69. 6 


67. 

6a5{5a7| 

2 

6a7 
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APPENDIX2  4. 

Signal  Servioey  United  Sfates  Army,  for  each  month  of  the  year,    (Compiled  from  the  com" 
to  />«cm6er31,  188i.) 

from  August  25, 1872,  to  November  1, 1870.  at  7.35  a.  m.,  4.35  and  11  p.  m.  (Wasbinston  time) ;  and  from 
7  a.  m.,  3  and  11  p.  m.  (Washington  time).] 


;4.7  5aol5L25a6 
eiOl  70.060.7  67.4 
«L4i  46u742.54fl.0 
•*.»(  71.682.170.0 
6}.a  «5L8<eO.]6&8 
«&2!  73.2ffi3.070.9 

63.3  6Sir«e2.470L8 
I 

66. 3>  74. 5  65. 0-69. 8< 
63l7:  74.0  66.2170.9 
67.8;  77.8t68.4'72.5 
6iLli  70.4  64.071.2 
67.1;  69.5  63.2172.6 
Ml  7:  71. 7  66. 6|71. 9 
OBlS,  73.7  66L 

66.4  71.866w 
it6!  80.479. 
aHOi  80.7  70. 
"2.61  77.7  70.4176.5 
68.4'  73.267.0f73.0 
71.4  80L9I71.2  75.8 
73.8  8L4  71.4r78.0| 


August. 


65.1 
75.1 
50.3 
76.4 
72.2 


150.7 
165.2 


56.4 
66.1 

46.3  45.6 
67. 767. 6 
66w5  66.4 
77.0  69.4  68.0 
75.  Oi  68.  0  69. 0 


...!, 


82.273.475UI 
73.0!  78.27Lffi77.0 
71.2:  77.77affl76.9 
78.1'  TSLOTSLimr.! 
74.6'  81. 2  74^  7  7&  6 
74  6  81. 9  73. 3  7a  1 
77.2  84.l!77.3l80.6 
74.4  86L275L9i77.9 
7&4  84.7,77. 1»1. 4 
71.4   89l077.081.2 

7)&r  84.ff78.8i80.7 
8L0;  8flL68L0,»2.8 
n.8j  83L6|74.5,79.8 

TBlO]  8L 

77.1    84. 
TOLSj  87. 

kS  87.l|77.2j77.2 
78.8|  84.9jT9.2j80.6 

74.9!  8a6|7«.3l77.9 
•L7'.  85t7i74.tf72.7 
716  84.9b&8i74.7 
79L»  8flL7^80.8'81.7 
79.8  IHL2|79.9J81.0 
7.6|7i 


L»74.0 
.     .9j7a2 

i^7&3r7a4 


12.6  m.e 


K75.1 


78  2; 

784 

82.2 

76.2 

75.0 

77.1 

7&9 

77.6 

84. 

85.0 

82.3 

78.1 

8&2 

85.1 

85.8 
82.0 
82.1 
82.5 
85.5 
85.8 
87.2 
89.2 
87.3 
87.8 

8&6 

87.4 
89.4 

85.0 
85.6 
88.0 
88.6 
89.2 


69.167.3 
71. 1*69. 8 
7a  3' 70. 4 
6a  4  70. 5 
68.9,71.4 
71. 6,71. 6 
71.670.8 

71. 3  70. 1 
75.2'71.4 
74  570.7 
74.874.7 
72.172.8 

75.4  71.8 
75. 4'7&  3 

77.0  71.7 
75.7,76.1 
75.7175.3 
76.975.6 
78.976.4 
77.4;75.7 
80.6  78.0 
79.175.0 
79.978.4 
79. 2  79, 4 

80.978 

82.082.6 

79.277.4 

77.3,70.4 
79. 3,76.  5 
80. 0;7&  5 
79. 9,75. 1 
79. 4|75. 0 


8^6   8L2  7&8 


91.1 
886 
87.5 
88.9 
88.4 
69.4 


80. 8  76. 1 
77. 5  60. 1 
79. 4'71. 8 
88. 0  80, 7 
81.  5  70. 8 
80. 172. 2 


I 


90.1   82.278L7 
97.5  83.977.1 


Til  82.672.373.0  86.0  76.6;70.1 
■L2  8L170.7i71.6  84.0  74.0  6^9 
TL  t  84. 0  75  4176. 8|  87. 0  7a  4i74. 3 
11. 3  ta.  7  74  l|7a  li  8a  8  77.  6;73. 1 
Ti.  7  81. 0  72. 7174. 4,'  85. 1.  77. 0l70  8 

10048  sia 10 


65.  5  57. 2 
7a  7,65. 1 
60.l'4a2 
'/4. 6  6a  2 
72. 0,6a  9 
75.867.4 
7a  9  67. 1 

77. 6  67. 7 
77.  l|70. 1 
79. 6,7 1. 3 
7a  4  7a  0 
74. 2  6a  2 
7a3;71.5 
77.2.70.8 

7a  6;7a  3 

81. 4,7a  1 
81. 8  71. 8 
7a  9  7a  9 
7a  1|71. 7 
82. 5,72. 9 
81. 9|7a  9 

82. 0  74. 0 

80. 7  7a  3 
80. 2  74  7 
81.  5,7a  0 
8a  7  77.  8 
83. 4  7a  2 
84.  8  7a  3 
Sa  t.77. 1 

85. 1  78  2 
8a877.7 


September. 


9      S 

P.   a 


54. 5  5a  4 

57. 9  66. 1 
39.5!4a8 
60.0,07.7 
63.0;67.7 

61. 2  oa  6 

61.7167.7 

50. 6  6a  8 
62. 6i7a  7 
62. 8J2. 9' 
65.3171.0 

65. 7  oa  8 


October. 


53. 3  4a  7 

58.8  47.5 
89.7|2a4 
59.  5i4a  3 
6a  3|5a  2 
6i.  5  50. 1 

60. 9  5L  4 


66.0 
64.5 
67.4 


63.9744 


8a6 


79.7 


87.0 


87.882.3 


77.0 


81.8741 
86.  4  7a  9 
86. 6  7a  1 
87. 2  7a  1 
88.  5,77.  S' 
8a  0  80. 6 


ea2 
7a  4 
6a7 

64.2 
68.3 

64.8 
7a  8 
7a  7 

7a  8 

71.4 
69.8 
72.8 
6a  6 
72.7 
7a  0 


71.6 
71.5 
74  0 


7a  5 
7a  0 

7a  8 
7a  4 
7a  2 

77.0 
78  7 

7a  6 

78  6 
7a  1 

7a  1 

8U.5 

8a  8 

1.7 

1.7 


90.1|7a7i 

86. 2  74. 9' 
85. 5  7a  8 

87.  7  82. 5; 

87.3  81.1 
8a  3  78  51 


7a  4  85. 1 

81. 3  80. 0 
7a0|83.0 

65.  5  7a  4 

72. 7  83. 1 
71.6l8a5 
68. 9183. 0 
6a  6  83. 5 

75. 4  82. 7 

68.  6,83. 5 

63. 8  83. 3 
a=>.  5|80.  2 
7a  8,83. 0 
7a  2,83. 1 
68. 3184. 2l 


60.8 
6a  7 
64.8 
6a  5 
64  7 
6a  9 

6a 
6a  4 

66.1 
64.9 
69.8 
69.1 


47.5 
52.8 
52.2 
54.8 
54.8 
5a  7 
54.3 
58.2 
53.5 
5a  0 
61.2 
59.3 


65. 9  5a  9 


68.4 

6a3 
7a  4 

71.0 

7a  6 
7a  2 

71.3 

7a  0 
7a  3 

741 

7a  8 
7a  8 

81.2 

7a  7 

7a  8 
7a  0 
7a  2 

73.9 


57.8 
55.9 

6ai 

62.2 
647 
62.6 
5a  7 

oas 
5a  2 

62.6 
66.5 

7a  1 
77.3 
71.7 

5P.3 
67.1 
62.5 
5a  1 


89.581.1   74986.0  7a071.1 


94. 0  80. 8 

82.9'7a4 
83. 2,7a  0 

86. 4i7a  7 
Ky.  0,7.').  f 
83. 6174. 


7a  2 


91.3 


73. 2!59, 4 
77.1 '67.1 

72. 9  sa  1 

7a  5  57. 9 
71.1i5a7 

7ai6a8 

7a  5j69  4 
74  9i62.4 


79.3 


67.0 


64.0 
CI. 
65. 
61.6 


7a  9 
78  0 
7a  0 
78.6 


62. 8|7a  7 


6a  5  57. 
6a850.8 
5a  0 


68.6 


67.  t>l3a  e 


'>4  4 


4a  8 

55.0 
31.7 
57.0 
58.2 
59.1 
57.8 


60.4 
6a  6 
61.1 
5a  9 
62  2 
60.8 
64.7 
64.0 

oao 
oas 


4a  5 

48  9 

2a  6 
4a  8 

54.3 

5L5 
5L8 


6a94a4 


542 

542 
5a5 
546 
580 
55.6 
5a  4 
56.2 
54.7 
61.5 


64  5:60. 1 
6a855.8 
6a  65a  4 


6a  6 

7a  6 

67.2 
71.8 
7a  9 

7a  8 


60.5 
66.1 
6a  5 

6ai 

64.8 
6a  2 


7a  0  oa  1 

74  0  61.  6 
7a  9  65. 7 

7a96a3 


7a  4 

81.7 
80.4 

7a  8 
77.8 
75. 
74  8 
74  5 


7a8 
77.8 

7a  4 


November. 


842 
8a7 

ia8 
3a  6 


87.5 
41. 
17.2 
4a  1 


42.947.0 
87. 5  4a  1 
8a5446 


8a3 
89.7 
3a  9 
41.7 
41.9 


44.3 
4a  0 
47.7 

4ao 

47.3 


44. 8  4a  1 


4a  4 
45.0 
4a  2 
8a7 

4a  6 
4ai 

40.9 
46.7 

43.9 
548 
50.9 
6a2 
60.5 
4a  5 
5a5 
47.3 
6a  8 
57.1 

60.1 
7a  1 

oa 


5ao 
6a6 


1  4ao 
7a  6i  54.5 

66.6  52  664.7 
64.5  48  6  6a  2 

64. 0,  4a  1  oa  2 
7a  7  6a  5;  57. 26a  7 


47.5 
51.2 

4a  6 

50.0 

5a  0 

51.6 

5a6 

54.2 

5a  6 
687 
56.3 
60.4 
60.2 
61.0 
62.3 
62.3 
6a  9 
680 

60.5 
77.5 

t.4 


3.73. 


7a  1 
7a  5 
72. 3 

7a  1 

77.3 
7a  1 


65.0'  47.8 
62.2  44.6 
64.3;  4a  0 

7a  3'  5a  1 

7a  3  58.6 
67. 6!  51. 1 

I        '  I 

81.7  74  0  60.7,71.4 


Deoember. 


84.623.5 
87. 12a  5 

ia2|  as 

87.627.1 
44  7  34.7 
89.628  2 
89.829.5 

I 
38  0  26.8 
41. 0  3a  7 
4ai8l.7 
4a  1. S3. 4 

4a  6  sac 
4a7da6 
44  0  3a  9 
4a8  8ao 

44.  2,83. 9 

4a  8  sa  0 

5a7  4Ll 

47.  olsa  41 

4a  984  6,' 

4a  6  3a  31 


27.1 
81.2 

as 

83.8 
87.6 
84.6 
84.9 


246 
27.3 

a  4 
2a  0 

3a  0 

3a  6 

8L3 


3a  0 


38  6 
38  2 
3a  7 
37.4 
4L8 
40.6 
40.2 
4atf 
4a  3 


80.92a4 


sas 


37.63a9 


sao 

34.8 
87.5 
346 
87.2 
6 
348 
4a  0 
381 


4a5 

sas 
sai 
54.1 
53.7 
6a6 


44.2I37.4 

4a  4  41. 7 


sao 
4a  7 
4a  8 
4a  2 
44.0; 

42  8; 


sa  4147.1 
51. 841.  9, 
5a747.l 
60. 0  60. 7' 


oai 

73.8 
64 


sao 

685 

8 


65a 


50.3 

sai 
sa 

53.6 

sa 

60.0 


40.4 
51.1 
4 


647. 


43.9   sa  6 
0  5a3 
5a2   60.4 


645. 


61.9  S3. 2 
5a  8!  4a  4 
57.61  50.8 
04  8   61.5 


6a  2 
63.4 


84  17a 4   57. 97a 5  6a6Sa4 


71.  s'ca  1 

6a  5|56. 1 
69. 4|60. 5 

6ai;r)a9 

6a8|57.4 


4a  9  5a  4 
4a  2 


443 
42.3 

4a9 


55.3 
1M.2 
50.0 


61.4 
55.8 


64.1 


4a4 

44.5 
4a  6 
4a  9 


4a9 

4a  6 

47.9 
5a8 

5a  5 

54.0 

5a8 
sa7 
sas 
6a8 


4a  3 
4a  8 
445 
47.2 
47.3 
4a  5 

50.4 

4a2 

51.4 
54.5 


64.2 

7a 

71.8 


50.6 
60.5 
57.7 


43.1 

34.7 
4a  5 
5a  9 

5a  9 

44.3 

sao 


59.0 

8 
61.4 


869. 


449 
544 

51.2 

4ai 

49.6 

sao 

47.8 

sao 


5a8 

47.8 
SO.  3  4a  0 

saosaa 

60.15a4 

55. 54a  3 
6a85a9 


67.8 


5a4 


89.2  4a&4a6 

84. 2|  44. 9  38. 1 
4a  1 

4a  4 


84.  2|  44.1 

37.9!  47.1 

3a  0  4a 


44  4134  7t  4L237.8 
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JfeoA  a.  m,,  p.  m.,  tmd  midnight  temperatureSf  in  degree$  Fakrenhett,  at  9taUom» 


JanuMy. 


a      a 


Febnuury. 


Maroh. 


AittiL 


ICay. 


Oliio  Valley  and  Ten- 
Doeseo— Oontinned : 

JAdianapolia,  Ind  .. 

Ciiioiiinati,01iio... 

Colombas,  Ohio 

PittsbargtPa 

Lower  Lakes : 

BiiflWo,K.T 

Oswego,  N.Y 

Boohester.K.Y.... 

Brie,  Pa 

Cleveland,  Ohio.... 

Sandusky,  Ohio.... 

Toledo,  Ohio....... 

Detroit,  Mioh 

Upper  Lak<M: 

Alpena^  Mich 

SacanaDa^Mich — 

Grand  Hayen, 
Mich 

Mackinaw  City, 
Mioh 

Marqoette,  Mioh  . . 

Port  Mnron,  Mioh.. 

Chicago,Iil 

Milwaukee,  Wis... 

Dnlnth,  Minn 

Upper  MiaaiBBlppiVal- 

'Saint  Paul,  Minn... 

La  Crosse,  Wis  .... 

Davenport,  Iowa. . . 

Des  Moines,  Iowa. . 

DnbnqneL  Iowa 

Keokuk.  Iowa 

Cairo,  lU 

Springfield,  HI 

Saint  Louis,  Mo.... 
Missouri  YaUey: 

Leavenworth, 
Kans 

Omaha,  Nebr 

BennetLFort,  Dak . 

Huron,  Dak 

Yankton,  Dak 

Extreme  Korthwest: 

Moorhead,  Minn. . . 

St  Vincent.  Minn. 

Bismarck.  Dak.... 

Buford,  Fort,  Dak . 
ITorthem  Slope: 

Assinaboine,  Fort, 
Mont 

Benton,  Fort,  Mout. 

Custer,  Fort,  Mont. 

Helena,  Mont 

Mag innis,  Fort, 
Mont 

Poplar  Biver,  Mont 

Shaw,  Fort  Mont.. 

Deadwood,Dak  ... 

Cheyenne,  Wyo — 

North  Platte, Ifebr. 
Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo.. 

West  Las  Animas, 
Colo 

Dodge  City,  Kans.. 

ElliottFort,Tex.. 
Southern  Slope: 

SiU,  Fort,  Ind.  T.. 

Conoho,  Fort  Tes. 

Davis,  Fort,  Tex... 

Stockton,  Fort  Tex 
Southern  Plateau: 

ElPaso,  Tex 

Apache,  Fort,  Aria. 


25.6 
80.6 
2S.6 
28.1 


28.2 
24.1 
22.5 


24.2 

25. 

24.4 


83.5 
37.0 
82.2 
84.8 

26.4 
20.8 

_,  2ao 

6     29.7 


28.9 
30.8 
80.6 


22. 2|    27.5 

15.  SJ    22.0 
10. 9     18. 8 


29.0 
88.4 

28.8, 
8L1 

24.21 
25.5 
23. 5i 
27.3 
25.8' 
27.0; 
28.6' 
28.9; 


28.4 

12.3 
14.8 
1&8 


17.3 

14.  o; 


27.3 

17.8 
20.7 
25.0 


26.7 
83.7 
81.1 
20.5 

23.0 
24.2 
22.8 
26.8 
25.6 
29.0 
26.2 
24.1 

14.4 
11.5 


24. 8     22. 9 


21.6  28.2 
17.3;  23.8 
6.6     16.4 


&4 
11.9 
17.6. 
16.  l| 
18.8 
20.8 
31.4 
25.1 
27.4 


21.2 
15.8 
8.8 
4.5 

9.4l 

-8.41 

-10.8 

0.8 

2.0 


8.0 

n.9 

12.0 
11.7 

14.2 
-5.3 
14.2 
17.6 
20.0 
12.7 

20.7 
0.6 

10.8 

las 

28.7 

30.3 
84.9 
38.6 
34.4 

36.7 
23.0 


17.3 
20.7 
26.0 
25.1 
24.4 
29.5 
39.8 
31.2 
35.7 


31.2 
26.5 
17.8 
15.9 
22.5 

8.2 

—1.8 

12.2 

13.5 


13.6 
21.3 
23.6 
17.9 

20.4 
9.3 
21.3 
29.2 
32.5 
30.0 

36.0 
6.4 

8&2 
35.1 
41.8 

44.0 
63.4 
54.8 
55.5 

53.7 
46.0 


14.2 
16. 4| 
20.9, 
24.3 
20.1 
11.2 


12.1 
16.0 
21.5 
20.1 
19.4 
24.5 
35.2 
27.0 
30.7 


9.8 
14.2 
20.9 
2i5.1 
2<\« 
1L4 


12.4 
16.6 
22.4 
20. 2 

las 

25.5 
36.2 
30.2 
31.3 


25.8 
20.6 
10.6; 

9.1 
14.21 

-2.8- 

-  7. 81- 

5.0 

5.2! 


26.1 
21.0 
9.0 
8.4 
18.6 

0.3 
5.1 
5.7 
3.1 


9.8 

14.7 
16.6' 

15.41 

17.6 
2.6- 

ia6 

20.1 
22.51 
1&7 

25.9 
2.1 

19.6 
25.5 

29. 8{ 

35. 7i 
40.8, 
41.8 


44.7 
32.31 


9.3 
13.1 
14.4 
16.7 

9.4 

-11.2 
15.7 
19.0 
21.8 
18.0 

24.5 
1.9 

15.0 

,24.6 

26. 6| 

35.3 
39.4 

3ao 

38.8 

41.4 
27.0 


88.6 
42.8 
88.2 
38.0 

28.0 
29.4 
2&8 
31.5 
31.5 
34.0 
38.7 
31.3 

23.9 
22.0 

29.9 

1&6 

23.6 

2& 

32.6 

2e'.2 

22.3 


24.4 
28.0 
82.0 
31.4 
31.1 
26.0 
45.0 
38.2 
41.3 


39.1 
33.2 
23.2 
21.5 
27.5 

11.4 
6.6 
18.2 
16.5 


16.8 
26.0 
26.8 
23.6 

1&4 
1.7 
24.8 
30.6 
36.6 
36.6 

40.9 
6.9 

39.9 
43.3 
45.8 

50.9 
59.1 
60.3 
61.0 

60.4 
60.3 


88. 
87.8 
34.8 
32.5 

25.2 
26.2 
24.6 


985. 


8 
38. 
35. 
33.9 


o 
45.9 
0 


39.847.269L0 
43.249.1 
144.239.3  44. 
37. 7*44. 3 


51.2 


949. 


43.9 


6|56. 


28.633. 
20.634. 


i2&l 
28.931.0 
iSl.O 
134.2 
32.2 
•  29.4 


28.5 
81.6 
20. 
26.5 


944. 
545. 


30.13a 

31.840. 

29.740.0 

33.641.547.1 

33.942.4 

36l644.3 

35.443.9 

32.2  40.851.3 


5a47L0C9 
"    7«lwa 

S{70.561.7 


60.8'i 
4 
57.64&0{59i970.7 


153. 7>e0L  0172. 
49.4  57. 


50.4 


8140. 05L 

741.651 

47.341. 


42.4 
4&644.1 
50. 5  46. 9 
52.546.2 


42.858. 


18.0 
15l7 

26.0 

1.3.9 

17.6 

23. 

28.0 

24.7 

17.1 


20.1 

ia8 

27.9 

14.8 
19.9 
2ft  3 
31.3 
27.0 
18.4 


29.2 
28.1 


23.438.6 
2i.43L 


81. 0  40. 6  47. 5  42.  i  53. 6  Sa.  2  53: 5 


IVf- 


34.9 

26. 8 19. 6 
29.523.1 
33.0 


29.0 
:».034.8 
34.2  30.7 
30.624.5 


83. 2{41. 6185. 1 43. 4  51. 2  44. 6 
33. 8  41. 9  35. 8  47. 8  SSl  947.8 
38.544.739.250.658.S56L9 
42. 2  4&  7  45. 0  54. 5  eO.  4  56l  6 
39.145.241.851.256.892.41 
33. 8  48. 1  37. 4;45w  3  63L  8K7. 4: 


17.1 
22.8 
27.7 
25.5 
25.1 
30.8 
40.6 
38.7 
36.0 


32.5 
26.  P 
16.4 
18.3 
19.6 

5.8 
0.5 
10.2 
&2 


34.04&240. 
29.2,42.6;35. 
21.4.35.7 
22.533.3 
23.4  37.1 


14.1 
19.1 
20.1 
19.9 

12.8 
-4.1 

lac 

22.4 
25.3 
24.7 


2.9 

2&7 
32.0 
34.1 


534.7|2a 
830.832. 

2  40. 5|35. 

3  41. 4|34. 
5I30. 4  33. 
6:43.937. 
6  52.847. 
3  45. 1 39. 
3*49. 1:42. 


3a  0  51. 
40. 6  52. 
43.2  55. 
41. 9  57. 
41.4  55. 
45.558. 
52.964. 
47. 1  59. 
4a86L 


46.1 


6L! 


27. 


9.7 
5.7 
15.5 


23.2 
19.4 
2a7 


8 
15.629.9121.2 


23.034.4 


25.6 


3 
42.881.8 


2a  939. 7 


2a  2 


3a  7 


25.4 
25.9 
27.0 


80.530.849.2 


41 


41. 84a  7  62. 7 
46.547.870.8 
4a  9  4a  2  67. 2 
47. 0  45. 7 


49. 6  4.5. 8  6a  0  5a  4 
87.4|32.4  5a2i4a 


2a9 


2a; 


31. 
8a4|3&8 


2a 


24.43&9 

20. 53a  62a 

.841.2 
4)9.3 
42.930. 
45.434. 


12.0 


70.0 


42.857. 
34.951. 


L65a4  72. 


252. 

649.06a 
42.4;4a 
8a05l.74a045.7i6a 
94a6 


37.5 


81.444  7 


sa 
a5 


5a25a 
sa 
5a  7 


40.8 

1 


841. 


341 
84. 


25a 


57.452.r 
8|80L45a6 
5€£.6!S4.1 


iflL7 
9.62.4 


5a 

54., — ^^..3 

57.0  64  7SA.0 
57. 


55.7 
57.0 


te 


4a95S. 
364 

\ 


04a 


25&1 
755.4 


146. 
847. 


5ai 


27.1 
3a  0 
82.0 


40.433.044.1 

4a 

50. 


950. 
352. 

85a 


L24L243.66i 
240.9 

7!44  544.6}64. 
47.84L1 


4a6 

47.9 

30.8[30.5|49.1 


231.7 
930.6 


32. 
931.1 
43a3 


23a 


2a054l40.68a861.04a047.4^ 
32.06a040.842.9642 
3a45a844  2|44.8 


5L662.8 


51.4 
0 


53a 


954360.572.6647^ 


2 

2  57. 7  6a  1 
52. 5  57. 9 


667. 


^ 


843.95a066LlOT.S 
84a854 

64a45a 

04a  8  54. 
247.0  5a 
50.3  5a 


L66aoeo.5l 

.169.16a4 


06a69DL6! 


26S.6 


552.967. 


I 


37.54a560.85S;.6i 


3a84ao 

89.2I4& 


i 


42. 
44. 

441 


3&342.4 


0 
84a2i3a4l4a3 


49.6 
57.5 


37.7  42.361 
4a8 


5a44ai47.0 


17.4 


66.156.3 
U.6{ia32«L7|20.8 


72.^ 
877.^ 


7& 
65.1 


040. 


67.4549 


54072. 


761.: 


262.778.5)68.1 
86a6842ba2 

849.872.250.85a97».«6a9l 
5L  8  77. 6}62. 2  64. 1<64  4  76. 8l 


4  62.! 


362.460.6 


49.  J 


'ai 

74 


58.7 
63.5 

7 


2j6a 


56.444.  Ol 
4|4ao|6a25L9i 


50.8 


55.84' 


2  A  9^ 
861.0 
5&8 
7  51.9 
597.6 


58.8, 


58.fr 

1I54.S 
5a  6,51.0 


5a  oi 


3  48.0]' 
5L0  67.2J57.1 


I 


5Lli540|73.0)6Ll 
7 


j84  47aft 
5l4ao!73.3s7.0 
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•/  <k6  Signal  Servioe,  United  States  Army,  far  each  manih  of  the  year,  ^o.— Contmaed. 


July. 


August. 


September. 


October. 


November. 


December. 


s    a 


o 

«L»7BL 
MLS  W. 
611  77. 
•5l4  78 

t3L0  eSL 
CaLi:  69l 
0,2  71. 
6S.ft  7S. 
i4.8  72. 
m.2  73. 
•7.2  75l 
6aL6j  71L 

S7.»  «X 
57.7  fSL 

I 


o 

170.272.4 

77Z573.8 

tt.87a4 


84.8  76.( 
82.2  78.! 


96&168.5  82.8 


I 
5!aS.067.8 
2182.887.5 
863.087.6 
26S.270.0 
865i860.0 
4  0&  570.0 
267.370.5 
96&067.0 

756.068:2 
85&868.1 

681 


78.4 


7451  68.0 
76. 5^  67. 


66.2 

66.7 

6 

0 

8 

4 

70.7  7L667.5 

65.8 


781 
784 
77.4 


76.4 


70.2  62.1 
7!2L6  68.1 


63.0 
65.6 


562.0 
I 

580  84.056l950l8 
S7.0  8X658.4 
€88  88O60L4 
188  60L184.O-6O.5 
ttO  8898L466.8 
aLl!68.356L8]62.6 

!       j 

a?.  7aL886L4|6&7 
«L4i  74.968167.4 
A8  78  5,6BL269.6 
«L8  76.9,88.267.0 
•L  8^75.5.87.068.5 
«L  8;  78870.4  72.7 
7L8  8L8I73.475.8 
«L8T7.67e.270LT 
«LS8L0|73.2  78.7 


78L2  68866.8 


884  50.4 
786  62.062.( 
785  65.864. 


«LI  8L0''72.472.1 
68  Sf  78.7)70.070.4 
«L1,  77.8861868.0 
HLff  74  9^86u  181.1 

flL6|76L7ML4|67.0 

i7.5-'78.888L6|5a4 
».Oj7LO'88.4  50L0 
S7.«72.8|61.68L8 
388  73.888.66a0 


56L2 


514  7L 

585^  73:2,82. 

78:664. 4i5&9 
68061.4^56.7 


516 

a.8 


tt8 


514 

51. 

€14 

511 

318 

51€ 

«l6 

417 

HI 

7L1 


L8|88.4 


780 
784 
72.6 


78 
79. 
8L 
8L4 

8L  8^  72.2165.7 

84. 

88 


83.2 
881 


88 
884 

80.7 

78 

8L4 

748 


88056: 2J548 

88286wfi55k8 
69l260.0»L5 
«7.95a  6^56.9 
7a:fr60: 

7&0m 

77.80&C 
87.7  81.5 

885167.5168:2 
881^668  8 
880r72L9086 


«Lr:8i] 


M67.8I 
971. 


zi 


t3 


787 
79.6 
881 
782 

782 

78 

746 

72.0 

788 

882 

881 
4&4 

881 
87.6 
885 

987 
080 
846 
9L5 

02.6 
0&2 


740 


687 
8 
5 


678 


8  71. 


768 


78865.8 

1.2 


81. 

82.5745 
80. 
^L160.2 

74267.5 


60.8 
62.5 
60.1 
584 


73.8 
78  8 
741 
73.8 


64.0 
67.0 
64.5 
62.4 


487,  62.4 
52.4  64.4 
51.2  63.4 
40.  Ol  62. 


54.3 
587 
55.8 
0 


052. 


565.< 
067. 
8681 


068' 


60.1 


744 
78  6 
788 
75.5 
784 
77.8 


680 
685 
688 
687 
71.0 
60.0 


77.0*688 


861. 


86L 


50.6 
0 
1 
682 
68965.4 
64862.1 


70.0 


70.0 
70.0 

72.8 

67.4 
70.7 
784 
78  8 
786 


62.0' 

681 


60.2680 
58.367.8 
58  7  67. 
61.8  68  6 
50. 7  60. 1 
61.070.4 
60.4  78  5 
58060.8 

58862.8 
52:66L8 

I 


48  8 


647. 


60.448.8;  547 

60.8 

59. 

62.5 

62.2 

644 

62.4 

60. 


'.4 
50.0 
48  4 


52.3  50.654.8 


49.1 
.7 


047. 


942. 
042. 


682  581686 


50.4 
62.2 
65.9, 

70.8 
..67.2 
7L863.7 


I 


I 

55.262.3 
58.562.4 
57. 4  67. 1 
58.868.2 
580681 
52.2  6L7 


50.3 


47.5  54.7 


048 


1 
43.0 


58 

54.1 

50.246.4 

68. 

58. 

54.041.8 


60.8684 
72.565.0 
780,67.4 
72.0681 


75.1 
77.6 


60.5 
78.0 


74867.6 
77.870.0 


682 


77.7680, 
78  270.3 
80.272.2 
8L37L6 
80.378  2 
88173.8 
84.675.8 
81. 7172. 8 
888786 


78660.4 
74667.0 
6886L8 

68960.0  786i67.4 
71.6640  880787 


844 
814 

4 


780 
72.8 
785 


680682 
6L85&1 


781 


72.6  6L81581  78861.8 
785  67.8580  782688 
77.5  640586  79:0688 


688686 


87.5 


788588 
68850.0 


66.8 
62.7 


688 

588 


685685 
62.4580 


688 
71.7 


71.7 
88.1 


541 
1 


60.0 
847 


784680 
70.4686 
80. 0,78  0 
78  5681 

780587 
77.468.8 
785,688 
72.061.7 
77.6786 
82.8782 

8L0 
48087.1 


780  489788  686|40.8 
27.1888  280180 


79. 7i7L  0 
88  4!782 
786687 
79.867.0 

80.8680 

71.4i06L8l 


80.7 


940682  8477L5  584785 
780680  882780  580788 
780.648  840782  68670.0 


8877A 


77.8 


80.670.8  582 
88578 


586,68  6 
68  0,67. 8 
58  8i7L7 
57. 0  72. 2 
587|70.4 
60. 3  74 1 
63.577.4 
59.8746 
680780 


57.4 
60.7 
63.0 


42.8 
488 

47.5 


62.447.8 
61.0481 
64  548  0 
67.9587 


60.178 
58672.1 
60^272.0 
484687 


52.672.0  50.04L8  68047.2 


788 
588 
46.9|686|  589887 
416686  68.084 


47.4649^ 
44468 


8  68.2889 


680 


52.1 


67.551.6 


8  68648 


68 
62. 
582 
58 

59. 


848 


6L 
880  58 


30.7 


4406L9 
486685 
487688 
50.16L5 

44661.8 
44.2684 
48168.0 
46.8687 


688845 
582842 
57.7885 
58  887.5 


487 


348 


584885 


51.1 


880 


444681 
5L778.7 


52.0880 


58  9 


888 


59.840.1 


644480 
680480 


682 


40.2 


68488 
646884 


8  71.554 


71. 
71. 
68 
78  4 


858 


780  689582 


542 


88177.5  62.288.8  71.5158.4  787|61.'T 

8L6>687l  49.1I786I  6L8l89.6>  68151.0  27.6587188 


56.2 
65.8 
57.8 
58.2 


40.7 
50.8 
487 
52.5 
52.2 


88  5 
48  5 
87.0 
87.8 

85.7 
37.2 
844 
386 
386 


48 

40. 
48 
484 


640. 


1.2 
5 
8 
882 


640. 


20.2881 
88.5I4O.7 


287 


85.1 


888' 
588: 


58 
57.4 


052. 


5 
50.8 


481 
481 
38  544.8 
388481 


380 


7 
2 

39.588  0 
89.8 
88 
40.2 
888 
888 


80.7885 

27.780.5 
28881.6 
28  420.8 
80.084.8 
282882 


4L0 


81.0 
288 


84.4 

884 


28  831.8 


40.0 
48 


44.0; 
L2 


2  44. 


80.8 
288 


081. 
438 


2  21.6281 
4'  18128 


82.8 
388 
81.8 
82.5 

289 
29.5 
27.5 
83.6 
29.5 
82.0 
80.4 
284 

22.0 
20.1 


40.7  881 


I 


38787.0  27.8888  881 


581 

50. 

54. 

57.652.2 

54, 

40.7 


47.5 

5; 
8 


144. 

848 


88.888  0 


248 


4 
444 


28  7 
884 
883 
81.4 


34.8 
89.5 
42.1 
37.8 


53.8487 
55.648  8 


25.232.4 


582 
60.8 
581 


58  0 
51.8 
60. 5I 


28488029.5  18022.4 
20.7 


62.0586 


67.0 
640 


580 
584 


688588 


64454 


0  5L 


6 
5841488 


40. 

487 

680 

8|  5L 


941. 


448 


9 
885 
41.1 

8 


46.989.9 
68241.0 
587482 
47.0488 

48087.4 


684 

480 
5L1 

587 


481 
80.0 
482 
4L1 


686 
67.4 


6L4484 
280281 


68758.0128658 
80.0 
82.8,52. 


582 
586 


72.861.1 
78662.; 
71.5581 
7486L' 


41.1 
87.5 
880 


5 

87.888.0' 

7 

883 

40.6847 

87.7 

484 

2 

1488 


38.048 
82.1482 
386 
84044.0 


51.6 

48 

481 


84.448i 
80.848! 


21.8 
34.4 


382  24828 
30.4  20.224.7 
348  24 
88.8,  28 
34.8  21.6127.2 
27.9;  18120.4 


829. 
782. 


041. 


888 

288 


88627.6 

287 

288140.580.0 


2 

0 

287 

185>8L6381 


18680.128 
18624818 
1878L0 


28888! 
28887. 
28441. 
28  988.1 

27.789. 
144'82. 
28087. 
27.488 
27.7|41. 
6L847.6i  28448 


887. 
828 
829. 
829. 


8282 


5|81.4  17.0 
-83 
18  0 
17.4 
22.7 
182 


028 
480. 
528 


981. 


28647.7 
8418  7 


884 
111 


888 

148788 

088 


88  5'57.0 
43.461.5 
48460.7 
41.8,62.247.7  888 


487 


41.461.540.0  87. 
-  -'-  ->-  4  98 


18  8 
24.1 
20.0 
21.4 
240 
84.2 
288 
80.4 


281 
81.2 
28.1 
29.6 
32.6 
42.6 
34.8 
881 


282 
21.4 
284 
20.2 
243 
182 


17.8 
22.5 
27.1 
22.8 
282 
283 
37.8 
31.6 
84.0 


25.635.6 


20. 

181 

12.8 


20.4 
220.8  24.0 
17.2 
18  8 
189 


284 
280 
18227.1 


8 
80 
81 
8 


218 


2 
8 
188 

1 


814 


86 
87 
18  0 
82 


820. 


14S 
14  52 

12.9246!  18  9 
17.923.3,  20.0 


4   182 

28  0  19.3 


28  0  18  8 
4  2-4.0 
28  2|  20.3 
27. 0'  28  0 
84.  t|  24  7 
38  ll  22.3 


28038 


I 


4  5 


27.8 
82 


840. 
140. 


I 
,8.  284 
2  286 
0  31.2 


486 
488  87.6 


880 


384488  880 
55.8  481 
580;  42.8 

588;  480 

0;4&a 


858S 
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Mean  a,  m,,  p.  m,j  and  midnight  temperatures,  in  degrees  Fahrenheit,  at  staiUm 


January. 

Fehmary. 

March. 

ApriL 

1 
May.      1 

Stations. 

a 

a 

5 

a 

a 

s 

a 

a 

3 

a 

a 

1 

a 

B 

i 

d 

o. 

^ 

«i 

fL 

ci 

d. 

3 

<4 

P4 

d 

^ 

Soathem  Plateaii--0<m- 

1 

tinned: 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

• 

o 

0   1   0 

Grant,  Fort,  Aris.. 

85.0 

60.1 

U.2 

80.0 

63.4 

45.0'43.400.4 

51. 5'47.0i67. 5*57.4 

56.T 

77.1«L» 

ProMOtt,  Ariz 

23.4 

45.0 

32.8 

25.7 

47.4 

37. 1  31. 2,56. 8  42. 5;36. 8|61. 7|4&  8142. 8 

7a  158.0 

Thomas,  Camp, 

1 

1 

Arts..?. :.. 

29.0 

60.1 

40.5 

86.2 

56.3 

47. 7  41. 6  63. 6 

54. 6  44. 0  72. 6:60.  e<52. 1 

!83L2e9.9 

Yuma,  Aril 

46.6 

62.5 

52.8 

40.0 

67.8 

57.7,53.6.^5.0 

65.  l!56. 4,80. 7  70. 0*64. 8 

'80.0  77.9 

Middle  Platean: 

1 

1        i        ' 

SaltLakeCity,Utab 

25.0 

33.2 

27.0 

28.4 

88.2 

32.  2  36. 1*47. 9  41. 142.0 

55. 6  48. 5  40. 0,64. 9  5&» 

NoxthemPIatean: 

1 

1        1 

, 

Bois6 City,  Idaho.. 
Lewiston.  Idaho... 

22.7 

34.2 

30.5 

27.5 

3ai 

34. 7-35. 3  49.0  44. 6!40. 5 

57.4;51.7  46;7 

.65.05&2 

29.0 

34.0 

31.8 

26.4 

34.2 

30.837.1'4&3 

44.3  43.0 

57.3  52.24a9i66.0e0.9l 

Dayton,  Wash 

28.2 

85.2 

20.3 

24.0 

85.8 

27.535.250.9 

41.0  40.5 

5a2l47.0.45.7 

67.055.0 

Spokane  Fails, 

i 

1 

1 

10.7 

26.4 

24.9 

10.0 

27.6 

25.7.3L8,43.7 

40.5'39.4 

54.0  4^.845.0 

6155&C 

Korth  Pacilio  Coast  :* 

• 

t 

1 

Canby,  Fort,  Wash. 

41.6 

43.1 

43.0 

35.1 

40.0 

39.4!41.3'46.5 

44.3i4a0  52.8  50.6'60.7 

5*2(53.8 

Olympia,  Wash.... 

35.6 

40.3 

3a  1 

35.4 

41.4 

38.7,39.0,48.2 

45.24L6'53.4 

49.844.7 

5a355.6 

Tatoosh  Island, 

1        1        1 

•      Wash 

30.0 
36.0 

42.2 
42.4 

42.4 
39.4 

35.3 
38.1 

37.1 
4&1 

37.  4  41.  fl'il.  4  42  4<4.7.  2  51.  S 

49.0  4a5'53.151.0 

Portland,  Oreg.... 

41.3 

42. 2'51. 6  47. 7,41. 6  57. 7 
40. 5  52. 4  48. 9'43. 2  87.0 

52.5;4a7,e2.757.7 

Bosebnr^,  Oreg. . . . 
Middlo  Pacifio  Coast: 

37.1 

42.8 

40.4 

87.3 

47.1 

42.3 

52. 0  45.0163. 2  37.  S 

i       1 

Cape    Mendocino, 

1 

44.4 

48.4 

46.7 

41.8 

47.3 

44. 7  45. 9  51. 648. 5 

45. 4  50. 9  47. 8  4&  8!54. 1  SOL  0( 

KedBioSCai!!'.'.*. 

40.8 

40.7 

46.2 

42.7 

53.0 

49.4  46.9  60.5  55.5 

50.565.6 

59.056.8 

74.267.a 

Sacramento,  Cal . 

41.1 

40.9 

46.8 

44.0 

53.3 

60.5  48.6  50.4  55.4 

61. 0  63. 5 

5a555.070.864.5( 

San  Francisco,  Cal . 

47.8 

53.0 

51.0 

48.5 

54.0 

51.840.9;57.4  53,0 

50.659.0 

53.4 

62.2,6L65Sl3 

Sooth  Pacifio  Coast: 

1 

Los  Angeles, Cal... 

4.^6 

60.6 

.51.1 

46.0 

61.8 

52.648.563.654.2 

50.866.7 

56.0 

63.8'71.75».8 

San  Diego,  Cal 

Alaska  Stations: 

48.1 

60.6 

62.6 

40.3 

60.4 

63.650.901.354.9 

62.6  63.6 

57.0 

3a7 

6612,60.1 

1 

Saint  Miohaers. 

1 

Fort,  Alaska.... 

4.8 

8.2 

7.6 

—3.5 

0.1 

0.7|  5.010.511.8 

13.820.6 

23.2 

28:4184.086181 

Sitka,  Alaska 

36.3 

87.7 

36.8 

31.0 

34.1 

83.o!34.730l237.2 

38.045.6 

43.e43.e49.0;47.9 

Unalashka,  Alaska... 

31.3 

34.0 

33.7 

31.5 

3ti3 

82.2  30.7  33.833.4 

32. 0  36. 7 

36. 036. 040.8141.(1 

82.<^84.2S6i6[8ai 

Behring*s    Island, 
BehrfiigSea 

1        1 

25.6 

25.4 

26.3 

28.2 

2a3 

30     26.025.828.4 

28.0;20.0 
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ff  the  Signal  Service,  United  States  Army,  for  each  month  of  the  yMr,  /-o.— Continued. 


MS  flOLl  7<L0 


July. 


m.8 


I 


51.5  81.0e7.C6].0 

(1.6  94. 1:80. 9171. 3  M.8   83.870.0 
714  tM.8  86.880.4l08w8   83.180.1 


84.8  74.666w9 

83.5  7&2'58.0 
76.960.0 
«7.1|64.4 

72. 0  54. 3 

i 
58.2  58.0 


39.4  76.8'«L 960.5 

51.  il  76L16&7  58.5 
S&7  74.0.69.961.6 
L855.0 


510  74. 2K 
53.2  70.8 
S:.)  57.3 


67.3  5&6 

I 

56.4  56.0 


8fi.9  77.8 
84.0  78.0 


Aagnat 


67.6 
59.5 


49L3  01.661.6  51.6 

50.6  3\ft|5S.4  52.0 
a;  68. 2,63. 5 56. 7 
5L1  60L3|63.953.8 

I 

at  57.654.2  51.2 
67  84.B7a46a4 
»0  77.970.260.8 
514  6i057.454.7 

Sll  75.966.200.2 
•n.»60L663.263.5 


79l7 

8ao 


7a  2 
61.' 


41.6  47.849.2)50.1 
48.1  53  352.350.8 
43L3  47.347.647.8 


4i«  4L6;45baJ45.4 


W.8 
72.6 
73.6 


82.573.0 
80. 8,00. 5 


9a5'80.1 
101.4  91.0 


83.874.1 


83.8 
79.1 


75.1 
•6. 


80.565.3 
76.8  70.7 


67.8  64.853.1 


55.6 
68.8 
68.0 


53.3 
56.1 
63.1 


56.0  54.2 

0L4  86. 

82.8  73. 

63.3  S6.0 


3  67. 
800. 


80l0   04.7 
72.5  65.7 


S&l 
65  8 
5a7 

46L8 


65. 

64.8 

51 


4  4& 
50.050.8 


52.5 

1 

2 

55.1 


60.9 
6&0 


944. 


6 

62.2 

3 


64.0 
68.6 


60.1 
64.5 


57.0 
71,967.2 
73.168.1 


57.155.4 
90.984.2 
82. 3  73. 0 
63. 5'67. 2 

81. 4*66. 2 
73.975.1 


48.649.2 
68.267.0 


53.0 
61.1 


53.0 
54.1 


•September. 


62.9 
60.1 


69.7 
7L8 


79.8 
76.6 


85. 3 
96.0 


i 


66.978.6 

4&066.6 
61.106.5 
48. 3  70. 1 

46.2  63.8 

55.6,60.2 
49. 0  01. 6 

50. 0,54. 5 
52. 7,67. 6 
49. 6,68. 6 


64.6  60.0 
61.180.6 
58.  7,78. 7 
65.705.2 


58.4 
62.5 


79.3 
72.1 


49.2 
45.6 


41.345.8 


54.2 

49.8 


45.840.5 


70.6 
62.4 


78. 
83.7 


October. 


40.1 
46.6 


68.146.0  50.2 


63.6  70.7 


60.0 
74.0 


60.9 
50.7 


00.9  35l1 


61.4  38.3 
61. 5:43. 0 
66.141.0 

57. 0I38. 

87. 2,50. 1 
56.4  45.1 

53. 2  47. 6 
61.4  47.7 
62. 2  44. 2 


56.0 

73.8 

1.8 


50.7 

53. 

51.5 


68.365.1 


64.8,54.1 
65.4  5&U 


45.128.2 
52. 2142. 9 
49.3138.7 


49.8187.6 


56.0 
54.4 
56.8 


49. 8  45. 8 
53.651.0 


53. 


61.6  83.670.8  6L671.5 


50.8 

4&8 
40.5 
46.6 


48.8 


50.549.2 
58. 4,52. 5 
56.  :>  50. 4 


November. 


42.1 
29.3 


58.9  49.1 
55.4  88.8 


61.1 


33.9 


31. 

84.2 

33. 


47.6 
66.2 


44.7  37.6 


844. 


December. 


37.2 
26.7 


33.2 
47.3 


29.2 


L2  3a  3  26. 2 
4.'.  4  38.0  29.4 
43.0  35.927.7 


55.  8  53. 3 
70. 0  02.  3 
68.  5  61.  U 


45.  .'i  59.  6  52.2 

„. ^,^   44.0  5a  5,  .'i3. 0 

64. 0,5a  4   52.3  59.0  65.7 

73. 1  loo.  2  49.5'6ao.  55.0 
69.0.61.3  52.0  6J.7   56.6 


6*  \  ^ 


53.3  44.6 
4a  7  84. 8 

53. 84a  0 
66.454.8 

87.4  31.7 
I 

3a  5  32.1 
34  3  31.6 
34. 3  29. 4 


31. 8  30.  5  34. 6  24 . 0  30. 6!2a  0 

!       I 

47.860.6  49.0  39.0  41.0140.2 
41. 14a  9  43.5  37.7   41.8^0 

45.647.1  4a  8  3a  4  4a  0,39.  8 
42.2|4a7  44. 8.3a 4  4a3|40.8 
89.847.1   4a 6  38.  5'  4a  6  41. U 


49.2'53.7   .'il.2  47..'>i  5O.3I49.4 


41.6  91.647.(1 
42.4  51.547.6 
4a  0   53. 9  5a  1 


31.  5'3L  - 
47.44aG 


42.4 


4a  1 


8a089.6  8a9 


14.8 
39.0 
33.4 


17.5 
4a  6 
3 

30.0 


I 

47.0  63.3  52.0 
50.  u:  62. 5,54. 1 


la 

30.4 
35.7 


as 

34.7 
82.0 


8a387.6 


ai 

3&8 
32.2 


S.').2 
32.0 


2ao2a.2 
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APPENPIX  26. 

Mean  temperaiure  (m  degrees  Fahreiikeii)  <md  average  prec^taiion  (in  tnokee  and  hun* 
dredtke)  at  etatione  of  the  Signal  Service,  United  States  Army,  for  each  eeaeon  of  the 
fear.  {Computed  from  the  commencement  of  ohservaUone  at  each,  to  and  including  De- 
-  r,  1884.) 

la  deduced  from  the  three  telegnphio  ohservatlons.  taken  at  the  same  mo- 
dme  at  all  atations.  Theaeaaona  oomprise  the  following  months :  Spring: 
llareh.  April,  and  Kay;  summer:  Jnne,  Jnly,  and  Angost;  antnmn:  Septemher,  October,  and 
Norember;  and  winter:  December,  JannarVjjmd  Febmary.  Observations  prior  to  Aug.  25,a872, 
vers  taken  at  7.35  a.  m.,  4.85  and  11.35  p.  m.  (Washington  lime);  from  Aug.  25,  1872,  to  Nov.  1. 1870. 
St  7.85  a.  m.,  4.85  and  11.00  p.  m.  (Washington  time),  and  from  Nov.  1, 1879,  to  Deo.  31, 1884.  at  7.U0 
a  a.,  3.00  and  U.00  p.  m.  (Waahington  time).] 


[The 


XewSBKbttid: 

£astport,Me 

Portb2id,He 

XoantWashington.N.H. 

BoatoD.]faa8 

Bloekldand,  R.I 

New  Haven,  Conn 

New  London,  Conn 

ICiddle  AUantio  States : 

Albany,  N.Y 

New  York  City 

Philadelphia,  Pa 

Atlantic  Citv,  N.J 

Bamefcat  City,  N.J 

CapeHay,N.J 

Sandy  Hook,  N.J 

Del.  Breakwater,  Del. . . . 

Baldmore,  Md 

Waahington  City 

Cape  Henry,  Va 

Cluneoteagae,  Ya 

S5gSr%7':::::::::; 

South  Atlantic  SUtes: 

Charioite,  N  C 

Hatteraa,N.C 

Kitty  Hawk.  N.C 

Ifscon,  Fort.  N.  C 

SsDithvilhN  N.C 

Wilailngtott,  N.  C 

Chsrieston,  8.  C 

Augnata,  Ga 

Savannah.  0« 

JackaoaTillcFla 

Vlsrlda  Peninsula : 

Cedar  Keya^la 

Key  West.  Fla 

Saafivrd,  Fla    

THitsmGnlf  States: 

Atlanta,  Oa 

Psasaeola,Fla 

Mobile,  Ala 

Montgomery,  Ala 

Tiek3Mirg,jktss 

KewOrieaoa,  La 

VeaCeraOnlfStatea: 

Fort  Smith,  Ark 

little  Bock,  Ark 

Qatveston.  Tex 

ladianols,  Tex 

"  '    "    ,  Tex 


Established. 


Apr.  1,1873 
Jan.  15^  1871 
Dec  1,1870 
Nov.  1,1870 
Sept  1, 1880 
Dec  10, 1872 
Jan.  10. 1871 

Dec.  22, 1878 
Nov.  1,1870 
Jan.  1,1871 
Dec  10, 1873 
Dec  10, 1873 
May  24, 1871 
Dec  10, 1873 
Jan.  28, 1880 
Jan.  1,1871 
Nov.  1,1870 
Dec  15, 1873 
Mar.16, 1880 
May  24, 1871 
Jan.  1,1871 

Oct  6,1878 
Dec  1,1880 
Jan.  15, 1875 
May23, 1878 
Oct  15, 1875 
Jan.  1,1871 
Jn.  5,1871 
Nov.  2,1870 
Jan.  1,1871 
Septll.1871 

Nov.  7.1879 
Nov.  1,1870 
Sept  1, 1882 

Sept25,1878 
Oct  27, 1870 
Nov.  7,1870 
Nov.  9,1870 
8eptl0,1871 
Nov.  1,1870 

Sept  8,1871 
Jone  1. 1882 
July  1.1879 
Apr.10,1871 
May  1,1872 
Dec  3,1881 


Hem  ton 

iperatu] 

. 

i 

1 

1 

I 

o 

o 

o 

87.9 

58.8 

46.0 

48  8 

67.8 

49.8 

?1.5 

46.3 

29.1 

44.8 

69.0 

51.2 

43.6 

66.4 

55,0 

46.4 

70.2 

52.9 

45.6 

68.9 

52.7 

45.8 

70.6 

5L2 

47.7 

71.5 

54.6 

50.5 

78.7 

55.4 

47.4 

76.4 

56.2 

46.9 

70.1 

56.7 

49.0 

71.6 

57.8 

47.4 

71.9 

56.2 

49.4 

71.3 

59.4 

53.8 

75.9 

57.1 

53.0 

7914 

56.6 

55.0 

75.8 

62.8 

50.8 

r2.8 

63.2 

56.1 

76.8 

67.7 

57.0 

77.8 

60.7 

50.6 

77.1 

(11.5 

57.1 

76.6 

66.4 

36.4 

76.1 

68.8 

58.8 

77.2 

66.0 

61.6 

79.0 

65.2 

62.0 

78.6 

64.0 

65.0 

81.0 

66l8 

64.2 

80.2 

64.5 

66L6 

81.1 

66.9 

69.1 

81.4 

69.9 

70.3 

81.7 

72.4 

76.9 

88.8 

78.8 

7L6 

80.5 

78.3 

61.8 

76.5 

62.4 

67.9 

80.8 

69.5 

67.2 

81.2 

67.7 

65.8 

80.6 

65.5 

66.0 

80.8 

65.5 

69.0 

81.9 

69.9 

66.1 

81.9 

65.2 

59.4 

77.7 

62.8 

62.8 

7a  8 

68.1 

69.9 

88.5 

71.4 

70.4 

82.8 

71.5 

65.5 

79.9 

67.1 

Average  precipitation. 


46.1 
56.0 
52.6 
50.4 
60.4 
66.0 

•48.9 
87.7 
45.8 
55.5 
55.6 
4a6 


15.70 

1L86 

14.84 

22.58 

1&86 

19.18 

16.94 

11.79 

19.55 

11.87 

17.80 

1&44 

16.26 

9.17 

9.90 

9.01 

18.88 

10.82 

10.83 

18.21 

7.54 

0.28 

17.75 

7.98 

11.72 
14.80 
10.23 

9.86 
15.62 
13.19 

8.92 
18.45 
13.28 

12.82 
12.98 
11.50 
17.20 
13.79 
14.26 


16.00 
18.17 
15.12 
13.40 
10.50 
11.05 
11.23 
12.40 
10.00 
9.74 

11.18 
5.04 
4.73 

19.16 
14.92 
14. 26 
15.50 
1&69 
1477 

15.37 
13.91 
18.57 
11.77 
7.01 
10. 12 
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Mean  temperature  {in  degrees  Fahrenheit)  and  average  precipitation  {in  inches  and  ftiM- 
drMhs)  at  stations  of  the  Signal  SercioCf  <f<c. — Continued. 


Stations. 


Establisbed. 


Rio  Grande  Valley : 

BrownsTille.  Tex 

Klo  Grande  City,  Tex .. 
Obio  Valley  and  Tennessee  : 

Chattanooga,  Tenn 

Sboxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Loni8ville.Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa , 

Lower  Lakes : 

Buflfblo,  N.Y 

Oswego,  ir.Y 

Rochester,  N.Y 

Erie,  Pa 

Cleveland,  Ohio 

Sandusk  V,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes : 

Alpena,  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich | 

Mackinaw  City,  Mich  . . . 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  HI 

Milwaukee.  Wis 

Duluth,  Minn 

Upper  Mississippi  Valley : 

Saint  Paul,  Minn 

La  Crosse,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dubuque.  Iowa 

Keokuk,  Iowa 

Cairo,  111 

Sprinsfleld,  HI 

Saint  Louis,  Mo 

Missouri  Valley: 

Leavenworth,  Kans 

Omaha,  Nebr 

Bennett,  Fort,  Dak 

Huron,  Dak 

Yankton,  Dak 

Extreme  Northwest: 

Moorbead,  Minn 

Saint  Vincent,  Minn 

Bibmarok,Dak 

Buford,  Fort,  Dak 

Northern  Slope: 

Assinaboine,  Fort,  Mont. 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont...  ^ 

Maginnis, Fort, Mont  ... 

Poplar  River.  Mont 

Shaw,  Fort ,  Mont 

Deadwood,  Dak 

Cheyenne,  "Wyo 

North  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

WestLas  Animas,  Colo. . 

Dodge  City.  Kans 

ElUott.  Fort,  Tex 

Southern  SIotk)  : 

Sill,  Fort.  Ind.  T 

Concho,  Fort,  Tex 

Davis,  Fort,  Tex 


Aiig.26,1875 
May  28, 1875 

Jan.  8,1879 
Jan.  1,1871 
Feb.  28, 1871 
Nov.  1,1870 
Sept.11,1871 
Feb.  10, 1871 
Nov.  1,1870 
July  1,1878 
Not.  1,1870 

Nov.  1,1870 
Nov.  1,1870 
Nov.  1,1870 
May  25, 1873 
Nov.  1,1870 
Ang.  2, 1877 
Nov.  1,1870 
Nov.  1,1870 

Sept.10,1872 
May  24, 1871 
May  24, 1871 
Aug.20,1882 
May  1,1871 
July25, 1874 
Nov.  1,187a 
Not.  1,1870 
Nov.  1,1870 

Nov.  1,1870 
Oct  15, 1872 
May  24, 1871 
Aug.  1, 1878 
July  10, 1878 
July  le,  1871 
Jnne  1, 1871 
July  1,1879 
Not.  1,1870 

May  21, 1871. 
Nov.  1,1870 
Deo.  22, 1879 
July  1,1881 
April  1,1873 

Jan.  1,1881 
SeptL  6,1880 
Sept.15,1874 
Oct  28,1878 

Oct  8,1879 
Oct  11, 1879 
Dec  6,1878 
Oct  15.1879 
July  14, 1882 
May  1,1882 
Apr.  1.1880 
Deo.  25, 1877 
Nov.  1,1870 
Sept  18, 1874 

Nov.  19, 1871 
Nov.  1,1873 
Oct  1,1881 
Sept  15, 1874 
Nov.20, 1879 

June23,187.'» 
Oct  10,1875 
Dec.  24, 1877 


Mean  temperature. 


74.8 
78.0 

60.1 
57.2 
61.3 
59.7 
55.7 
52.3 
54.6 
50.0 
50.1 

41.9 
43.1 
43.3 
45.0 
45.8 
48.0 
47.5 
45.2 

36.4 
35.8 
43.4 
34.3 
36.9 
41.2 
46.0 
42.0 
87.1 

43.9 
46.2 
48.6 
4&6 
47.4 
60.« 
57.9 
62.8 
54.7 


47.4 
14.0 
48.8 
52.6 

54.8 


88.5 
85.2 

76.2 
74.8 
79.6 
78.5 
76.7 
74.4 
76.1 
73.0 
72.3 

67.9 
6a  1 
6&6 
70.0 
60.9 
71.0 
71.8 
69.7 

63.1. 
64.0 
67.5 
61.0 
63.1 
66.4 
69.8 
66.9 
63.6 

69.5 
71.1 
72.9 
72.0 
71.6 
75.1 
77.6 
78.9 
76.7 


63.0 

76.0 

49.8 

74.1 

42.6 

70.3 

41.4 

67.7 

44.8 

7L4 

36.0 

65.8 

32.5 

63.0 

38.8 

66.9 

38.9 

65.8 

40.8 

65.1 

42.6 

67.3 

43.4 

68.2 

42.1 

65.0 

38.0 

61.5 

40.8 

66.2 

40.6 

62.1 

40.1 

66.6 

41.1 

64.5 

47.0 

71.3 

60.8 
37.1 
72.0 
75.1 
74.4 


73.6 
7a  3 

61.3 
57.7 
60.9 
60.7 
67.6 
54.1 
56.9 
64.7 
63.3 

60.2 
60.9 
49.7 
62.7 
62.0 
64.0 
52.3 
50.8 

44.8 
44.2 
49.6 
47.3  ; 

44.6  I 
49.0  . 

61.7  i 
48.2 
43.6 

45.7 
4&4 
51.5 
51.4 
49.8 
53.3 
6a6 
56.2 
66.3 

54.3 
60.8 
4&2 
46.1 
47.5 


60.4 
60.3 

44.2 
30.7 
42.7 
41.2 
37.2 
31.9 
3a  2 
31.9 
82.8 

26.4 
27.4 
25.7 
29.7 
28. 2 
30.6 
29.3 
26.9 


17.2 
26.9 
18.1 
19.3 
24.2 
27.6 
28.1 
14.0 

17.0 
20.4 
25.6 
23.1 
23.2 
28.0 
38.2 
81.2 
34.1 

29.6 
24.2 
16.0 
14.0 
18.7 


49.6  ' 
21.4 

51.6  ; 

53.7  I 
55.4  I 


Average  precipitation. 


40.6 

4.2 

37.1 

—0.8 

4L4 

ia2 

40.3 

8w0 

40.7 

13.6 

42.6 

17.6 

449 

18.6 

42.6 

18.4 

41.3 

17.0 

40.2 

-1.4 

41.2 

19.6 

42.9 

22.5 

44.3 

26.6 

48.6 

24.0 

Tnehea. 
4.89 
4.75 

16.39 
14.96 
17.66 
14.65 
12.87 
11.89 
10.73 
11.11 
8.32 

8.33 
8.02 
9.15 
9.26 
8.71 
a  93 
7.73 
a  76 

7.79 

7.48 

a  93 

5.28 
6.02 
9.21 
10.42 
9.48 
7.84 

7.31 
7.27 
6.89 
10.35 
9.36 
9.67 
W.79 
12.47 
ia23 

1L19 
9.95 
a  13 

7.88 
a88 


20.9 
4.1 
25.2 
30.2 
3a  7 


0 


I        ^ 


Inches.  Inehe*.Indm. 


9.08  j 
7.37  I 

12.18 

lasi 

11.31 
12.62 
12.44 
14.35 
12.91 
11.10 
11.54  i 


1 


ia«7 
a37 

1L65 
10.03  I 
11.23 
10.25  . 
a78  • 
9.72 
a  59 
9.33  I 
7.64 


Si 


0.73 
9.06 
9.74 
10.44 
11.82 

laoo 

10.36 
10.75 

11.03 
12. 34 
10.82 

a  98 
10.62 

0.60 
10.87  I 
10. 25 

iao3 

11.98  I 
ia40  I 
12.52 

laio 

14.45 

iao6  , 

11.57 
12.15 
11.52 

14. 18  ' 
ia21  i 
7.18 
12.08 
11.84 


5.02  12.93 

a  91  a  78 

7.24  :  a81 

a  93  a  31 1 


a  15 

4.47 
4.91 
2.78 
a76 

a  01  : 

2.94 
12.27 
a  95 
5.57 

6.87 
9.31 
5.14 
a  41 
a68  I 


I 


7.85  I 
4.70 
4.88  , 
4.53  i 
2.81 
a  17 
4.64  \ 
a56 
4.60 
a97  I 

4.04 
10.62 
5.58 
9.01  ' 
9.15  1 


61.5 

79.  G 

Cl.O 

3a  9  ' 

a82 

10.57 

(J5.1 

80.7 

6a  2 

45.  C  , 

7.73 

9.89 

61.3 

74.0 

59.3 

45.5  1 

2.41 

11.08 

ia32  ' 

9.21 ; 

a  38 
iao2  ; 

9.51 
10.05 

ao5 

7.06 

12.22  I 
10.99  I 
11.24  . 

a8i  I 
n.39 
a38 

9.50  < 

ao5 

9.47  , 

a95 ! 

9.89 

a5i 

10.50 
10.42  I 
9.29  , 
9.90  ! 
11.08 
a24 

an  ' 
ao6 

a28  I 

4.29  ' 
4.88  ! 

7.28 
5.32 
a  45 

a  18 

a  27 
a73 

2.24 

a  76 
a89 
aso 
a  51 
a  41 

1.90 

a  06 
a34 

5.36 

1.11 
a  07 
a52 

7.32 

a66  I 

5.04  ! 


I 


5.6 

a  49 
19.  ta 

15.58 
15.77 
14.58 
ia44 
10.06 
11.51 
11.00 
a  57 

&60 
9.40 
B.10 
10l25 
800 
843 

aeo 

7.41 

aeo 

4.40 
7.02 
15.88 
4.65 
a  74 

aj« 

5.76 
a54 

a  44 
aos 

4.93 
4.29 

4.82 

aeo 

U53 

lasrr 

7.74 
4.6! 

a4i 
a  a? 
a94 
a2S 

ai2 

1.S7 

ao5 
a22 

a60 

1.96 
289 
4.42 
a  77 
1.08 
a  57 
a  42 

a62 

1.74 

1.83 
4.15 
1.38 
1.53 
1.46 

a25 
a83 
1.20 
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rom  ihe 


Soolberr  *^: -Tr 

Sootbfrr   !..=-. 
^art-.  i  ■    .    ^ 

E]  !':«-    -.  -. 
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Stka,Aia«i. 


nqght^. 


»nber. 
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eS  O 


^   4.79 
r  3.28 

-  0.70 
0.83 
1.67 
1.95 
2.80 
3.84 

0.46 
3.46 
0.68 
3.36 
2.62 
2.  68 
L76 
0.66 
0.74 
1.66 
0.90 
1.68 
7.90 
0.62 

0.47 

0.99 

0.41 

t    1.02 

-  0.68 
+  0.07 

-  0.36 
.  +  0.26 

-  0.21 
s  +  1.06 

22'+  2.44 
..83  -  0.16 
L  33  +  1.18 


.-9 

.  M 

•J.  28 

-0.80 

-2. 
-O. 


6.02 
6.86 
4.74 
6.41 
6.87 
6.06 


+  0.07 
+  0.24 
+  0.36 
-  1.41 
+  7.66 
+  2.06 


6.42I+IO.U 


Digitized  b] 


JGoogle 


154 


REPORT   OF   THE   CHIEF   SIGNAL   OFFICER. 


APPENDIX   27. 

^ornuU  preoipiiaHon  and  departure  {of  1864)  ihertfram  at  etaUome  of  the  Signal  Serviet, 

oommeneement  of  obeervaMoui 


Established. 


Janiiszy. 


February. 


E* 


Marob. 


ApriL 


Kay. 


New  England: 

Eastport,  He 

Portland,  Me 

Honnt  Washington,  K.  H. 

Boston,  Mass 

Thatoher's  Island,  Haas . . 

Block  Island.  B.  I 

Now  Haven,  Conn 

Now  London,  Conn 

Middle  Atlantic  States: 

Albany.N.T 

New  *ork  City 

Philadelphia.  ]^a 

Atlantic  City,  N.J 

Bamegat  City.  N.  J 

Cape  May,  N  J 

Sandy  Hook,  N.J 

Delaware  Breakwater.  Del. . . 

Baltimore.  Md 

Washington  City 

Caiie  Henry,  Va 

Chinooteagne.  Ya 

SSSmr^I';:::::;:::: 

South  Atlantic  States: 

Charlotte,  N.C 

Hatteras,N.  C 

Kilty  Hawk,N.C 

Maoon,  Fort.N.C 

Smithvme,N.C 

Wlhnington,N.C 

Charleston.  &  C 

Angnsta^Oa 

Savannah,  6a 

Jaokeonville,  Fla 

Florida  Peninsula : 

Cedar  Keys,  Fla 

Key  West,  Fla 

Sanford,  Fla 

Eastern  Gnlf  States: 

Atlanta,  Ga 

Pensaoobk  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Vioksbnrg.^klss 

New  Orleans,  La 

Western  Gnlf  States : 

Shreveport,  La 

Fort  Smith,  Ark 

LitUe  Rock,  Ark 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

Bio  Grande  Valley : 

BrownsvOle,  Tex 

Bio  Grande  City,  Tex 

Ohio  Valley  and  Tennessee: 

Chattanooga,  Tenn 

Knoxville,Tenn 

Memphis,  Tenn 

Nauhvillo,  Tenn 

Loni8vine,Ky 

Indianapolis,  Ind 

CincinnaU.Ohio 


Apr. 
Jan. 
Deo. 
Nov. 
Deo. 
^pt. 
Dec. 
Jan. 

Dec. 
Nov. 
Jan. 
Deo. 
Dec. 
May 
Deo. 
Jan. 
Jan. 
No^ 
Dec* 
Mar. 
May 
Jan. 

Oct. 
Dec. 
Jan. 
May 
Oct 
Jan. 
Jan. 
Nov. 
Jan. 
Sept 

Nov. 
Nov. 
Sept 

Sept 

Oct 

Nov. 

Nov. 

Sent 

NoV 

Sept 
June 
July 
Apr. 
May 
Deo. 

Aug. 
May 

Jan. 
Jan. 
Feb. 
Nov. 
Sopt. 
Feb. 
Nov. 


1.1873 

15. 1871 
1, 1870 
1,1870 

26,1875 
1,18F0 

10. 1872 
10, 1871 

22.1873 
1, 1870 
1,1871 

10,  IbTd 

10. 1873 
24, 1871 
10, 1873 
28,1880 

1,1871 
1,1870 
15, 1873 
10,1880 
24,1871 
1,1871 

0,1878 

1,1880 

15,1875 

23,1878 

15, 1875 

1,1871 

6,1871 

2,1870 

1,1871 

11. 1871 

7.1870 
1,1870 
1,1882 

25,1878 

27, 1879 

7,1870 

0,1870 

10, 1871 

1,1870 

8,1871 
l,18ftS 
1,1879 
19, 1871 
1,1872 
8,1881 

25,1875 
28,1875 

8,1879 

1,1871 
28,1871 

1,1870 
11, 1871 
10. 1871 

1,1870 


19+2. 


In. 

3.96 

3.32 

4.14 

4. 

!i.30 

5.28 

4.24 

4.12 

2.74 
3.68 
3.41 
3.98 
4.99 
4.32 


Inch. 


In. 


+LU4.24 


+1.22 


3.22 


-1.694.15 
063.68 
+8. 30:4. 04 
+1.15  a  47 
+0.80  4.34 
+2.003.63 

+0.242.84 

+r 
+2. 

+3.19 
+0. 26 
+1.24 


Inch.  In. 
+5.12  3.29 
+3.708.S5 


Ineh. 


In. 


—1.553.67 


Inch. 


In. 


IneKl 


+3.40 


6.76—2. 


h2.893.86 


L053. 


4. 30  +2,46 
4. 07) +0.12 
3.  lg|+l.  63 
a  34; +2. 25 
5.11+3.32 
4. 62! +0.27 
4. 05, +4. 43 
4.04'+!.  90 


6. 10—1. 50 

6.50+1.14 

6.13+0.37 

5. 98—0. 25 

4. 001— 0. 56 

3.95+1.27 

8. 92'+ 1.97 

4.48—0.14 

3.44'+0. 

8. 39 +L  39  8. 


1.453. 


5.26—0. 


2.28 
1.20 

7.15 
,5.08 
4.94 
4.58 
5.50 
5.44 


— 0. 


14.75—0. 
2.08—0. 


4.75 
3.89 
|l.96 
,3.05 


50ix89 
+2.064.961—0.10 
94 

+L56 


+3.50 
+0.84  4.84 


20 
3.46 
3.71 
3.80 
3.51 
3.23 
3.29 
3.14 
3.59 
4.23 
3.44 
3.90 


+1.28 
+  1.99 

+L01 
+1.73 
+2.50 


5.20 
5.06+0.478.91 


+3.9814.18 


06 

84 

3.88+1.32 


—2.60 


6.06 


+2.425.18 
5.39 
4.07 
4.11 
4.27 
0.19 
4.45 


+1.21 

+2.91 

+3.40 

+3.70 

-0.28 

+L61 

+6.584.05 

+0.684." 


4.65+1.785.66 

5."     

3. 
3. 
3. 
3. 
3. 
3. 


07 
+0.67 

10—0.76 
-0. 

451+0. 

69'+a 

98;  ±0.00 

I4I+O.SO 

37 


354. 
004. 


— 1. 
— 1. 

+2. 
+0. 
+2. 
— 1. 


182.70 
401.88 
292.20 

I 


L14 
-6.13 
+2.20 


— 1. 

+1. 
— 1. 


20  5.20 
6818.17 
30&66 
22  2. 92 
251.83 
743. 


1.99-0. 
1.05.-0. 


58 


1. 
LOO 


928. 


157^16 


-1.06  4. 87 


956.99 
394.48 
464.58+0.487.88 

24,6. 51     

70,5.32 
094.27 


-0.71 

+L41 
—1.11 


+0.29 
+2.55 
+1.18 
-2.03 
— I 
1.92 


39—0. 


7. 93  -2. 05  5. 70  +3, 11 7. 00  +3. 19 
5. 94' +0. 72  5. 16+3. 85  5. 93  +6. 00 
5. 90'-'J.  24  5. 80,H-8. 84  6. 17  -1. 
;  JL  16|  +2. 04  r>.  581  +2. 60  5. 46  +8. 43 
4. 06  —2. 12  4. 86  +4. 98  4. 87  -0. 61 
2.  79-1. 74  3. 77+0. 96  4. 14  —L 13  ».  lu 
3. 451-1. 2414. 08,+4. 79l3. 80— 1. 2318. 221 


+1.61 


3.04 


+3. 16  4w  63 +2. 27' 


+8.38 


S.  25+8.211 


-1.05 


4.06+0.70 

4.27 

3.68 


■2. 60  &  85 +2. 09: 


4.16 


3.47 
—1.068.50 
+0.525.06 
—L  80,8.68-0196; 
+0.08,3. 46 +2.  ir 


16 
+a89, 

+1.31 


94+1. 


09+0.] 


2.80-0.712.06 


3.21 
3.04 


-0.652.86 
—1.412. 


: 


-0. 

+1.49 

+0.66 


+L  66  3. 66 +0. 63  2. 28  — 6.  G8 


—2.683.81 
+0.43 
—1.07 
+2.64 
+2.26 
+2.97 
+1.46 
+8.36 
09 
+4.44 


3.261—0.922.51 
4.55,-1.404.00 


-2.84  2.64—1.^5 


-1. 

-L18{ 


1.78+0.041.35— a  47 
"      +0.3S 


3.19,— a  64  2. 84 
2.09— 1.13  2.80+0.10 
5.49—2.60  3.101—2.41 
2.39— a881.97U0.85 
a  55 —1.20  2.881 
4.12—2.17^37-2.12 


84—2. 


6.31 
6.08 
4.16 
46 
46 
5.74 
4.12 
09 


+a58 
00 
+2.86 
-1.08 
—1.86 
+L61 
07 
+1.23 
+0.79 
-0.46 


4.84+0.562.80 
5. 78 -2. 27  a  80 
a76-0.03  2.9S 


— 1. 


a  81 
0.68 

1.22I— 0. 


I 


—1.78  a  48 —a  10 


4.25 ., 

a  48 —1.11 
a36 

4.02 
4.52 

4.78 

a  46 


84 
—1.00 
— L14 


i02.9e+a 

47  1. 80 
28a  17 


-0.41 
27 


+a 

+1. 

+a 

a77,+a 

a94+L 

ao3+a 


64  a  82 

38aoo 

65  a  02 

78a46 
85a02 

31  a 


+ao4 


a  02 
1. 74  +a 


79  a 


a  08 
a  14 

60 

a  78 


— 0. 
+1. 
-0. 
-0. 


—1.691.22-1. 
-1.06L12 


24aoi 

54  a 
86  a  28 
01.24 
691.58 
164.75 


15  a  65 
96ia 


a84 
a  78 
a 

a  66 
4.57 
a  46 


2  71  — 1. 


+ao4 

— L« 
-1.17 


914.13 
-1.47  4.52-2.84 

ai4'+ao7 

2.88—1. 
a  92  +L  5i 

a  67 —a  61 

4.08'— a  73 
a  021—0.40 


J 


.-.-172—1.30 
+a67  4.07,+L«7 
— a  48  4.00 +a  62 
-a88a7i— 2.53 

— a45a60+ao7 

•  18  a  62—1. 10 


35 +a 


48— a 


88 +a 


63+1 


J 


+a5oa23+aa4 
—a  86  4. 68 —a  06 

+a067.07!+a26 

+a3i4.45+ae7 

+a  88  a  86 +4. 68 

+a66a22+ao3 


-ao6ao2+a84 

"-  06a75+a40 


I 


+aiia65— L38 

-I.34a26-L0« 

,07  4.86+1.60 

— ai6a58;+ao5 
-i.ooaost-i.fis 

— a  56  4.80 +a  50 

-a2oa65'+i.oi 
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APPENDIX  37. 

UmUd  States  Armjff  for  each  montik  of  ike  year.    (The  normal  Ka$  (mh  eompvtedfrom  the 
to  DeeemSbor,  1884,  imdmeine,) 


Jiin& 

July. 

▲Qgatt. 

Ootober. 

Kofwnbor. 

December. 

1 

fs 

1 

Is 

1 

Is 

1 

1^ 

1 

fs 

1 

h 

1 

1^ 

§•+ 

5"^' 

s 

0  + 

§*+ 

o 

f+ 

s 

R'.f. 

3. 

v  + 

5 

1 

iQ 

fi 

^ 

« 

;>; 

p 

^ 

p 

^ 

A 

^ 

/•dk. 

InckM, 

Inoh. 

Inthu. 

Iivih. 

IwhM. 

IncK 

InchM, 

Inch. 

JimAm 

IndL 

Inehsi. 

Ineh. 

IiufhetL 

4-10 

-1.92 

5.12 

+  8.36 

8.26 

+1.15 

8.04 

—1.76 

4.56 

-a« 

4.72 

+L28 

a84 

+  4.79 

3.49 

-2.07 

8.70 

+  8.08 

8.38 

+0.60 

2.97 

-a  41 

a56 

-1.85 

a74 

-1.49 

a  14 

+  a28 

a  45 

-L37 

10.90 

+13.00 

7.63 

+1.00 

a  90 

-1.88 

7.85 

+a66 

a62 

+1.87 

a40 

-  a70 

3.6!; 

+0.36 

3.93 

+  0.82 

4.87 

+0.64 

3.07 

-a  76 

4.18 

-LOl 

ao6 

-a  08 

a63 

+  a83 

2.85 

-0.06 

4.15 

-1.22 

8.89 

+L91 

2.60 

-1.79 

a  79 

-a  93 

a86 

-a  69 

4.15 

+  1.67 

4.68 

-2.89 

3.82 

+  2.70 

8.48 

+2.93 

3.40 

-a  78 

a  01 

— L12 

4.87 

+1.66 

4.61 

+  1.95 

3L36 

+1.90 

4.94 

+  0.95 

5.62 

-0.02 

3.92 

-a  61 

a74 

-1.25 

4.00 

-L76 

a  61 

+  aso 

3.57 

+2.72 

4.54 

+  1.48 

6.19 

+1.94 

a38 

-a  06 

4.17 

-L64 

4.12 

-L34 

a  52'  +  a  84 

4.06 

-2.28 

4.53 

+  0.51 

8.86 

+L92 

a  48 

-1.68 

ao8 

-0.44 

a87 

+a87 

a76  +  a45 

3138 

+0.78 

4.58 

+  L66 

4.90 

+8.66 

a  64 

-a  49 

a  16 

+a47 

a85 

+ao9 

a2i  +  a45 

3L58 

-0.68 

4.37 

-  0.54 

4.99 

Z0.60 

a  47 

-a27 

a86 

-L82 

a  20 

-a  89 

aeo  +  a68 

3.34 

+0.26 

3.15 

+  1.58 

5.12 

-1.08 

a  60 

-a  16 

a  81 

+0.18 

a44 

+a69 

4.86  +  a  35 

3L77 

-1.53 

4.04 

-0.81 

4.87 

+0.17 

5.05 

-4.00 

a46 

-1.27 

4.28 

-L66 

4.67 

+  a62 

8.61 

-2.58 

&88 

+  1.06 

5.73 

-0.43 

4.16 

-a  85 

a  87 

-a  04 

a  68 

-L88 

4.34 

+  ass 

4.36 

-0.16 

4.38 

+  2.04 

4.71 

+0.41 

4.70 

-4.67 

a4i 

+a80 

4.07 

-a  60 

a  88 

+  1.76 

2.37 

-1.00 

2.68 

-0.56 

aoo 

+0.60 

a  31 

-1.32 

a68 

-L66 

a28 

+ai4 

a66 

+  S-S* 

3.84 

—1.33 

444 

+  4.99 

4.26 

-2.52 

4.08 

-a  94 

a86 

-L44 

ao4 

+ao5 

a  17 

+  a  74 

4.42 

+2.53 

4.32 

+  8.07 

4.68 

-3.67 

4.11 

-a  97 

a  91 

-L18 

a88 

+0.54 

a  04 

+  1.66 

:j.76 

-1.24 

6.17 

+  1.47 

5.13 

-2*67 

5.23 

-4.81 

a  93 

-a  19 

4.11 

-a  58 

4.39 

-  a90 

2.47 

+  1.13 

4.01 

+  1.91 

4.35 

-3.25 

aoo 

-a  17 

ai2 

-a  00 

a89 

-a  77 

4.07 

+  1.68 

3.46 

+0.70 

3.06 

-  a  74 

4.15 

-1.80 

a46 

-a  22 

a86 

-a  81 

a  85 

+a28 

a  91 

+  7.90 

4.31 

+2.14 

&51 

+  1.65 

5.88 

-2.93 

4.87 

-4.70 

a  71 

—a  24 

a87 

-a  68 

a84 

+  a62 

4.21 

+5.26 

5.77 

+  2.18 

4.67 

-2.69 

a23 

+0.84 

a28 

-1.72 

4.06 

+a67 

a25 

+  a47 

4.73 

-2.22 

6.64 

+  8.87 

6.24 

-0.86 

7.85 

-a  34 

a69 

-a  46 

a28 

+a74 

a  42 

+  a99 

4.73 

-0.16 

7.19 

+  8.67 

7.90 

-L82 

a  08 

-5.98 

4.88 

—a  16 

a  26 

+L88 

&24 

+  a  41 

5.44 

-8.81 

6.60 

-2.38 

6.17 

+0.69 

7.48 

-1.92 

a  31 

-a  97 

a  80 

+a26 

488 

+  1.02 

3.38 

-1.07 

6.27 

+  1.05 

5.61 

-0.18 

a  46 

-a  85 

a  26 

-a  08 

a  02 

-L21 

a  51 

-  a68 

ao7 

+1.87 

6.88 

+  1.91 

a  05 

+L53 

7.78 

+L66 

a  76 

-a  18 

a75 

-a  79 

a65 

+  ao7 

5.28 

+2.97 

7.86 

+  2.17 

7.86 

-L24 

a77 

+4.26 

4.67 

-4.82 

a86 

-L87 

a62 

-.  a86 

4.15 

+0l19 

4.43 

-1.18 

4.84 

-a  48 

a98 

+a26 

a  18 

-1.80 

4.10 

-a  89 

aoi 

+  a26 

6.92 

+2.45 

4.86 

-  L18 

7.67 

+a74 

a24 

-a  69 

a69 

-L40 

a64 

-a  82 

a42 

-  a  21 

6.50 

+1.89 

5.85 

+  0.77 

7.04 

-1.83 

7.15 

-L47 

a43 

-a  81 

a  12 

+a3i 

a98 

+  1.06 

6L15 

+0.« 

8.48 

-  2.46 

9.47 

-L86 

a62 

-1.89 

a86 

-a  22 

a86 

+a2i 

a22 

+  a44 

4.«^ 

+0.47 

4.18 

-  L77 

5.25 

-^09 

a60 

+a48 

a68 

-a  51 

>a52 

+a5i 

1.88 

-  ai6 

A.  07 

+0.50 

4.86 

+  L21 

&92 

+2L17 

a63 

+0.20 

a  70 

-a  68 

aoo 

+a66 

L88 

+  L18 

4.25 

+6.48 

8.26 

-a84 

•8.85 

-1.79 

a78 

-a  66 

a46 

-1.76 

4.67 

-L88 

ao2 

+  ao7 

5.63 

+2.21 

<L42 

+  2.87 

10.48 

-a  41 

a78 

-LOO 

4.28 

-L86 

a  51 

+a65 

a86 

+  a24 

&e2 

+1.39 

6.48 

I  1.62 

7.08 

-5.82 

5/03 

-a  25 

a84 

+1.62 

a82 

-a  20 

4.74 

+  a86 

4.78 

+5.48 

3.65 

-  0.85 

8L86 

-0.81 

a77 

-a  19 

a60 

-a  72 

a66 

-a  89 

a4i 

-  1.41 

X80 

-0.66 

4.14 

-  L61 

8.48 

-1.27 

4.14 

+ao8 

a  52 

-a  44 

a79 

-a  81 

&87 

+  7.65 

6.22 

+2.88 

&60 

-  2.48 

5.62 

*-4.76 

4.80 

I1.18 

a67 

+ao8 

a4i 

-a  28 

ao6 

+  a95 

X22 

+  1.00 

8.94 

-8.88 

2.01 

-0.02 

4.21 

-ail 

8.68 

+ai4 

4.98 

+a80 

a42 

+ia  18 

^88 

-4JL47 

4.00 

+  1.98 

2.13 

+L60 

4.89 

+a64 

4.54 

la  22 

4.05 

+L14 

a7i 

+  a69 

X28 

-1.10 

8.69 

+  0L54 

8.85 

-0.60 

ai6 

+1.84 

a44 

-au 

4.90 

-a  07 

ai7 

+1L75 

4.26 

+2.68 

8.60 

-2L44 

5.85 

-8.58 

a25 

+a79 

a  75 

+L62 

a2o 

-a  95 

4.96 

+  4.48 

X74 

+4.82 

2.41 

-  2.08 

4.18 

-2.86 

a  75 

+a86 

aoi 

+4.00 

a  10 

-a  26 

a28 

-  L17 

3L2T 

-0l62 

2.62 

-  2.66 

2.09 

-1.48 

a  76 

+L25 

a29 

la  84 

a23 

-a  29 

a68 

+  a26 

1.85 

+0.89 

^86 

—2.18 

4.87 

-8.99 

&85 

+aii 

4.69 

+1L02 

a68 

+a98 

a2i 

—  a88 

1.86 

-1.83 

L58 

— L68 

4.44 

—4.44 

ao6 

+4.24 

a45 

+  aoo 

a86 

-0.88 

L88 

—  LOS 

4.9 

+4.91 

8.68 

+1.16 

4.26 

-L72 

a  74 

—1.74 

a27 

—  L44 

4.64 

—a  89 

aoo 

+  aoo 

4.40 

+0.87 

4.69 

+4.00 

4.26 

+0.49 

a92 

—a  26 

a94 

—  a89 

4.17 

-a  86 

4.48 

+  L68 

5lS2 

+1.94 

2.84 

-0.46 

8.16 

-1.88 

a96 

+1.83 

a  76 

—  0.92 

4.52 

—a  44 

4.07 

+  ao7 

4.20 

-2.33 

5.00 

—1.82 

8.42 

—0.61 

a  34 

Io.98 

a  02 

—  a59 

a89 

—a  82 

a84 

—  ao6 

4.40 

-O.90 

4.89 

—0.45 

8.66 

+1.25 

a  79 

+aii 

a  40 

—  1.40 

a59 

— L73 

4.52 

+  a69 

5l45 

-1.34 

5.80 

+a23 

8.10 

-2.64 

a  62 

+0.47 

a  38 

—  1.07 

a  72 

-a  26 

a  52 

+  a53 

4.70 

-2L02! 

4.10 

-3.87 

4.02 

-1.97 

a2« 

+1.58 

a  96 

—  1.68 

a82 

—a  091 

a96 

+  aoi 
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REI»0RT   OJP   THE   CHIEF   SIGNAL   OPFICEtt. 


Normal  preoipitaium  and  departure  (o/1884) 


Stations. 


Nov.  1,1870  2. 

Nov.  1,1870  3. 

Nov.  1,1870  3. 
May  25,1873  3. 

Nov.  1,1870  2. 

Aug.  2, 1877  i2. 

Nov.  1, 1870  \2. 

Nov.  1,1870,2. 


Sept.  10, 
May  24, 
May  24, 
Aug.  20, 
May  1, 
July  25, 
Nov.  1, 
Nov.  1, 
Nov.    1, 

Nov.  1, 
Oct  15, 
May  24, 
Aug.  1, 
July  10, 
July  16, 
Juue  1, 
July  1, 
Nov.    1, 


1870 
1872 
1871 
1878 
1873 
1871 
1871 
1879 
1870 


Ohio  Valley   and   Texmeaaee— 
Continued: 

(JolambuB,  Ohio 

Pittsburg  Pa 

liower  Lakea : 

Buffalo.  N.  Y 

08W6gO,N.  Y 

Eochester,  N.  Y 

Erio,N.Y 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes : 

Alpena.  Mich 

Escanaba,  Mich 

Grand  Haven,  Mich 

Mackinaw  City,  Mich 

Marquette,  Mich 

Port  Huron,  Mich 

Chicago,  ni 

Milwaukee.  Wis 

Duluth,  Minn 

Upper  Mississippi  Valley : 

Saint  Paul,  Minn 

La  Crosse,  Wis 

Davenport,  Iowa 

Dos  Moines,  Iowa 

Dubuque.  Iowa 

Keokuk.  Iowa 

Cairo,Ill 

Springfield,  111 

Saint  Louis,  Mo 

Missouri  Valley : 

Leavenworth,  Kans ■ 

Omaha,  Nebr 

Bennett,  Fort,  Dak 

Huron,  Dak 

Yankton.  Dak 

Extreme  Northwest : 

Moorhead ,  Minn 

Saint  Vincent.  Minn 

Bismarck,  Dak 

Buford,  Fort,  Dak 

Northern  Slope: 

Assinaboine,  Fort,  Mont    . . . , 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont 

Maginnis,  Fort,  Mont 

Poplar  River,  Mont 

Shaw,  Fort,  Mont 

Dead  wood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo 

Dodge  City,  Kans 

EUiott,  Fort,  Tex 

Southern  Slope : 

Concho.  Fort,  Tex 

Davis,  Fort,  Tex 

Stockton,  Fort,  Tex 

Southern  Plateau: 

ElPaso,  Tex Nov.   6,1877  0. 

Apache.  Fort,  Aria Oct.     9, 1877  1 

Grant,  Fort,  Ariz ^ov.   1, 1875  0. 

Phcenix,  Ariz Aug.18,1876  0. 

PresoottAriz Nov.  19,1873  1 

San  Carlos  Agency,  Ariz  —  June  1,  li^l  1. 

Thomas,  Camp,  Ariz Sept  22, 1877  0. 

Verde,  Fort,  Ariz ,  Nov.  9, 1874  0. 

Wlckenburg,  Ariz Jan.    6, 1874  1 1 . 

Yuma,  Ariz '  Nov.  18, 1873  |0. 

» Record 


Established. 


January.  iFebmary. 


In.  iTieh.  In.  Inch.  In.  \  Inch,  In.  Inch.  In,  Inch  J 
July  1,1878  3.09—0.84  4.11+0.84  3.62—0.082.98—0.87  4.51—0.72! 
Nov.    1, 1870  ,3. 02;+l.  80  2. 54;+2. 03  3. 09  +0. 0212. 48  — L  37  2. 76' -fO.  73; 


66+0.70 
16+3.33 
44+1.  - 
44  +1. 15 
43—0.88 
05— 0.f 


2. 641+1. 49 2. 98  —0. 14  2. 36—6. 8o!2. 
2. 58|+0. 40  3. 24  +0. 67  2.  00 —1. 12  2. 
2.  62'— 0. 68  3. 40  —0. 10  2.  62—1. 68  3. 


+0.5; 
—0.05 


1872  2. 12 
1871  ll.  28 
1871  2. 81 
1882  16. 63 
1871  1.15'— „. 
1874  il.  92—0. 
1870  1.99—0. 
1870  1.96—0. 
1870  1.01—0. 


May  21, 1871  1. 
Nov.    1, 
Deo.  22, 
July    1, 
April  1, 


Jan.  1 
Sept.  5 
Sept  15, 
Oct  23, 

Oct  6, 
Oct  11, 
Dec.  6, 
Oct  15, 
July  14, 
May  1, 
April  1, 
Deo.  25, 
Nov.  1, 
Sept  18, 


,  1870  |U. 
:,  1879  !o. 
,1881  0. 
,  1873  |0. 

1881  0. 
1880  0. 
1874  ,0. 
1H78  0. 

1879  1. 
1879  |0. 

1878  |L 

1879  ,2. 

1882  ;1. 
1882  0. 
1880:1. 
1877  0. 
1870  0. 
1874  0. 


—0.55 

—0.64 

0.92 


1. 

1. 

1. 

1. 

— 0.44L 
— 0. 75,1. 
— 1. 92|4. 
— 0. 395. 
1. 30  3. 


3.37 
2.81 
3.47 
2.02 
2.48 

2.15 
1.40 
2.14 
4.04 
1.40, 
2. 40 
2.35| 
1.97 
1.16 


+2. 51  3. 19  +  0  65  2. 52—0.  53  3. 
+2. 46  3.  07  -l.  20  2. 44!— 0. 69,3. 
+2.  01  2. 95+0.  3l|2.58  — 1.  08  3. 
4-1.  01  2. 20  —0. 17,2.  27  —0.  70  3. 
+0. 91  2.  82—0. 72J2. 31—0. 77,3. 


+0.632. 
+1.361. 
+0. 58  2. 
+1.061. 
+0. 05  1. 
+0.763. 
+0. 02  2. 
+0. 64  2. 
+1.561. 


-0.421. 

O.Cll. 
+1.2512. 

0. 150. 
— O.CO1I. 
+2.(rj!2. 
+2. 203. 

0. 05  3. 


—0.36 
+0. 17 
—0.57 
-0.04 
—0.33 


08+0.191. 
18  +0.  24  1. 
57|— 0. 59  2. 
73;+0.191. 
59+0.60,2. 
75+0.132. 
56-+1.02;4. 
69—1.45  3. 
2^+1.23  3. 


J 


62-0. 
80  -0. 09 
36  -f-0. 91 
64  +0. 70  2. 
44+L412 
38+0.99  3. 
19,4-0. 01 '4. 
36  +0.  34  3. 
—0.04  3. 


82-1.07  3. 
84+0. 76j3. 
72+1.113. 
84+-0.]5'3. 
701+2.24  2. 
25.+0.33  3. 
60  —0. 55",.^ 
01  +0. 14  3. 
16+L48|4 

09—0.093. 
041  +  1.03  3. 
07-2.30  4. 
641+0. 33  6. 
91— 0. 14  4 
IO1-I.794. 


99, +0.93 
78L-0.» 
23—0. 95, 
55'— 0. 13 
20j+0. 40 
40+0.  .30 
20+-1.51 
631—1.25 

94 1— 0.67 

,_|-1.24 
00;— 0.01' 
08—1.41 
.  55 
10,-1.391 
—2.33 
65!— 1. 98 
03i-f  1. 14 


04 


1.92 


I 


+1.213. 
+3. 33  3. 


Nov.  19, 1871 
Nov.  1,1873 
Oct  1, 1881 
Sept  15, 1874 
Nov.  29, 1870 

Oct  10,1875 
Dec.  24, 1877 
Feb.  26, 1876 


—0.37,1. 

—0.20  0. 

0. 18,0. 

—0. 63|0. 


28—1.12  0. 
80—0. 24  0. 
33!+l.  52  0. 
00+1.69  0. 
38+0.09,0. 
38—0. 07  0. 
17-0.310. 
92—0.  07  0. 
27+0.,49,0. 
60+0.50  0. 


I.  ^ 


58  -0. 16  2. 
85+0.57il, 

74+0.1711.23—0.15  2. 
43' +0.15  0, 
8«  +0.  9211 


25+0.071 1, 
47—0. 23  0. 
68+0.19,1. 
60—0.  38,0. 

52—0. 08  0. 
50;    (')     lO. 


—0. 67  4. 
-0. 70  5. 
+0. 74  3. 

+  1.09  5. 

+0. 53  5. 

+0. 07  2. 
+0.613.01  -0.313. 
-0.28  3.101  +  2.634. 


I 

60—1.511 
43|— 1.6I• 
46!— 0.67, 
17—1.83 
01+0.87 
19— l.ra 
28]+-0.  29 
92'— 2.  13 
781—1. 10 


22,-0.19 
56—0.18 
15—0. 65 
62—0.42 


+0.79  0. 
+0.690. 
+0.  051. 

— o.oi;o. 

+0.30  0. 
+0. 06:1. 
+0.120. 
—0. 16  0. 


—0.24 

(») 
+0.49 
+0.18 

-0.45 

(») 

4).  14 
+0.83 
-♦-L03 
+L18 


0.46! 
1.28 
0.35 


66—0.44 
61—1. 51 
20+0.06 
26— 0.18'0.55 
28+0. 33  0. 86 

12 +0. 14  L  24 
62—0. 14  0. 17 
28—0. 07j0. 83 

,70'— 0.150.52 
,29— 0.61  li.  00! 
,  78  +0. 34  1.  29 
,56—0.40  0.99 
08,-0. 83  1. 45 
,  28—0. 28  2. 28 
.'il  — 0. 06  1. 40 
72—0. 33  0.  99 
00—0. 81  1.  20 
38—0.38  0.64' 
incomplete. 


+0.40  0.87 
—0. 52 1. 98 
+0.160.48 
—0. 27  0. " 
080.26 


—0.701. 
— 0. 17.0. 
+0.050.68—0. 


+0. 32  0. 
+1.43L 
+3. 3311. 
+  1.47  0. 
+5. 10  1. 
-r  1.5511. 
+I.54I1. 
+2.  OO'l. 
+3.  01  0. 
+0.  940. 


0. 89  -0. 64 1. 


0.87 
1.17 
1.26 
0.60 
0.78 
0.71 
6.05 
1.06 


+0. 06 1. 83 
— L 
+0. 
+  1. 
+0. 


.698. 
).  71  0. 


— 0. 

+2. 
+2. 
+1. 
+4. 
+2. 
+1. 
+2. 
f2. 
+1. 


60 


1. 11  3. 

I.  01  2. 
—0.663. 
+0.04  2. 


0)  2. 
—0.403. 
—0.201. 
+0.121. 
+0. 16 1. 
—0. 12 1. 
—2. 76  5. 
+0.27  2. 


t.  84  +0. 30  3. 


05  -0. 26 
02—3.  57 
621+0. 07. 
95—1.05! 
581-3.15' 

36-1.61 
54|— 1. 43| 
23^a  671 
I5U2.OI 

49!+L  56 
83  —1. 74 
21—2.02 
11—0.48 
24— 0.48i 
71M>.93' 
67—0. 93 
44—3.72 
33'+2.501 
09"— 0.69 


+1.60(3.17+1.44 

—2.89  4.01— 1. 11  j 

99  +0. 00  3.  67  +0. 79 

1.24—0.174.35+0.12 

0.80+0.285wb^+a67 


L98+3. 
0. 60+1. 
0.42+0. 


0. 28  +0. 

0.82+0. 

0. 26!+0. 

0.371+0. 

0.92+0. 

0. 28  +0. 

0.29+0. 
24  0. 89+0. 
83  0.62+0. 
2410. 09 


66  4. 51 +&  99 
031.54—0.46 
491.39+0.27 

680.32—0.32 
850.58;+0.73' 
22l0.43,+a38i 
03,0. 08— a  07| 
700. 57+0. 88 
66,0.  52'— 4).  20 
43,0.39+0.21 
54,0. 37,+ a  35 
720.26+0.38 
02  0. 06+0. 38 
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^terefiroM  at  ataiions  of  the  Signal  Service,  ^c— Contiuued. 


Jiina. 

Jnly. 

Acgnst. 

September. 

October. 

Ifovember. 

December. 

£  , 

1     g  . 

2  . 

£  : 

§ 

k 

8 

1 

Is 

1 

1" 

g 

1 

fs 

1 

-3 

P 

SS 

(5"^ 

& 

j5+ 

1 

fi"*" 

^ 

s+ 

5? 

^  + 

S 

&+ 

5+ 

JwJi. 

Inehe$. 

Inch, 

Inehet. 

Inch. 

Inches. 

Inch. 

Inehe». 

Inch. 

Inches, 

Inch. 

Inches. 

Inch. 

Inches. 

8.81 

—1. 22     3.  71 

—1.55 

3.58 

-2.88 

2.47 

+0.99 

8.52 

—  L86 

3.34 

—2.35 

3.80 

-1.03 

3.57 

—1.88,    4.81 

-0.77 

3.16 

— 0.2'4 
+1.65 

2.65 

-ll.48 

2.55 

—  0.63 

2.44 

-1.26 

3.01 

+1.06 

a.  IS 

—0.35     3.67 

+1.44 

2.91 

3.04 

—1.27 

8.80 

—  2.26 

3.48 

-0.97 

.^.40 

—0.33 

3.34 

-1.86     8.27 

-1.37 

2.45 

-0.74 

2.48 

—0. 56 

3.47 

-  0.26 

3.26 

-1.17 

3.66 

—1.05 

3.25 

+1.071    8.48 

—0.45 

3.01 

—0.49 

2.32 

—0.42 

3.25 

—  L38 

2.81 

-1.49 

3.04 

—0.42 

3.85 

—1.55     3.47 

.    +1.82 

3.02 

-0.86 

4.32 

—0.40 

4.24 

—  1.01 

4.46 

+0.46 

8.44 

+0.40 

4.25 

-0.96     4.28 

+0.85 

3.20 

-1.64 

3.90 

—0.14 

3.05 

—  1.08 

2.56 

-0.97 

2.76 

-0.93 

4.62 

—2.20     4.34 

-1.41 

4.04 

-1.56 

8.50 

—0.83 

3.21 

—  2.03 

8.84 

-2.33 

2.91 

-0.47 

170 

-1.00     3,76 

—0.10 

2.90 

-1.42 

2.45 

-1.43 

2.74 

—  0.60 

2.86 

-1.47 

2.49 

—0.46 

XSO 

-1.88     4.12 

—0.36 

2.83 

—1.28 

2.68 

+0.02 

2.80 

—  0.84 

2.50 

-0.76 

2.80 

+  0.25 

4.04 

— 1.87|    3.54 

—1.16 

3.45 

—0.76 

4.66 

+0.17 

4.68 

-0.03 

2.88 

-0.73 

2.33'   +3.26 

4.79 

—2.27'    3.44     —0.43 

4.U 

+0.60 

4.39 

+4.38 

8.08 

+  3.99 

2.62 

^0.48 

1.72 

+  2.62 

4.r>4 

—41.72     3.41     -f0.60 

2.87 

-0.67 

3.02 

+0. 23 

4.03 

+  2.07 

3.29 

—0.68 

2.57 

+4.23 

2- 03 

-0.64     3.43     -0.92 

2.62 

.+0.66 

2.18 

—0.22 

3.20 

+  0.65 

3.43 

-0.54 

5.21 

+  1.27 

4.13 

—2.92     3.351    —0.90 

3.14 

•+2.32 

5.23 

—0.32 

3. 8.1 

+  2.09 

2.33 

+0.44 

2.10 

4  6. 55 

3.M» 

-l.Or    2.941    —0.90 

2.78 

-1.50 

2.48 

—0. 01 

3.23i  —  1.03 

2.07 

—0.33 

2.42    +0.59 

4.28 

— 2.17|    3.94     —0.23 

2.G5 

—0.15 

2.78 

—0.49 

3.84 

—  0. 25 

2.88 

—1.08 

2.22    +1.99 

4.07 

+  0.151     3.39;    +0.41 

2.79 

—0.95 

3.12 

—0.30 

2.80 

—  0.C2 

2.13 

—0.68 

1.83    —0.54 

5.37 

+4.24     4.10     -0.65 

3.56 

+3.36 

4.58 

+0.12 

3.14 

+  0.83 

1.75 

—0.80 

1.381   -0.16 

1 

5.02 

—1.451    3.20     —0.27 

3.76 

—0.87 

3.35 

+  1.13 

2.23 

+  0.20 

1.37 

—0.72 

1.33 

+0.65 

•4.73 

-1.79;     5.021    ^-0.44 

3.65 

+0.17 

5.12 

+4.89 

2.78 

+  0.47 

1.99 

—0.54 

1.28 

+0.97 

4.9a 

—1.92 

3.93     +0.58 

3.60 

+0.24 

3.29 

+  1.50 

ail 

+  4.06 

2.11 

—0.62 

1.69 

+  J.99 

H.39 

—4.55 

4. 00     +3. 16 

3.71 

+0.18 

3.19 

+2. 27 

4.72 

+  0.61 

2.59 

—1.33 

1.54!    +0.39 

Si«5 

—0.76 

&30       4:0.00 

3.50 

1-0.75 

4.89 

-0.82 

3.20 

+  0.96 

2.33 

-0.90 

l.M    +2.28 

S.51 

—1.48 

4. 67     —2. 37 

2.88 

—0.14 

3.64 

+0.61 

3.561  -0.21 

2.09 

—0.86 

2.25 

+1.66 
+,'"..26 

4.52 

-1.57 

4.27.     +3.07 

2,78 

—0.04 

2.67 

+2.45 

3.31,-1.42 

4.02 

—1.61 

3.73 

«Lg6 

-uo.75:    2.66|     +0.96 

2.54 

—1.00 

3.26 

+3.60 

4.321-1.58 

8.50 

—2.20 

3.38 

+1.81 

4.80 

-0.28,    i.25|     -   1.39 

2.47 

-1.26 

2.80 

+3.24 

2.75 

—  0.27 

2.69 

—0.39 

2.45 

.+3.73 

5.71 

-2.38 

5.12     +4.31 

3.30 

+1.35 

3.26 

+2. 12 

3.37 

+  0.04 

?.48 

—1.06 

1.72 

-0.24 

8.73 

-4>.e2 

6.95,     +4.40 

3.53 

+8.64 

8.60 

+1.31 

3.10 

+  2.71 

1.86 

—1.04 

1.00 

—0.28 

3.55 

—0.45 

2.33,     +1.4^ 

1.B0 

-0.56 

1.19 

—0.51 

0.80 

+  0.16 

0.29 

—0.12 

0.45 

+0.01 

4.46 

—1.28.    4.94 

+0.17 

2.68 

-1.60 

1.73 

-0.47 

2.24 

—  0.72 

0.32 

—0.15 

0.38 

+0.24 

5.11 

-3.39:    4.14 

+0.49 

2.59 

+0.02 

2.73 

—2.45 

1.80 

+  0.17 

0.35 

-0.33 

0.76    +0.04 

3.80 

-1.96     4.70 

+2.62 

4.43 

+1.74 

2.74 

-0.25 

3.43 

+  0.27 

1.11 

—0.77 

0.95    -0.19 
0.56    +0.29 

2.63 

+0.01     2.48 

+0.99 

3.68 

+3.50 

2.14 

+1.30 

2.73 

—  1.58 

0.  45 

—0.03 

3.64 

—0.01;    2.35 

+1.27 

2.82 

+0.98 

L44 

+0.90 

1.30 

—  a38 

0.71 

+0.02 

0.811    +0.90 

2.68 

+1.69,    2.49 

—0.62 

1.14 

-0.08 

0.87 

+  0.34 

0.95 

—  0.51 

0.36 

—0.05 

0.98    -0.58 

a  18 

+2.54     3.68 

+5.99 

1.99 

+0.62 

1.61 

+1.18 

0.65 

-0.24 

1.11 

—0.69 

O.8O;   —0.08 

1.8^ 

+0.33     1.81 

+1.28 

L04 

-0.25 

1.10 

+0.34 

0.84 

—  0.48 

0.79 

—0.50 

0.66    +0.35 

2.51 

+L36     1.21 

—0.41 

1.16 

+0.93 

0.75 

+0.67 

0.99 

—  0.33 

0.50 

—0.13 

l.OtJ,   —0.79 

'    124 

+2.05     L35 

+  1.90 

0.94 

—0.47 

1.86 

—0.56 

1.22 

—  0.73 

0.68 

-0.22 

I.62I    -0.06 

1.08 
0.95 

+0.13     0.46     +0.18 

0.77 

+0.56 

0.55 

—0.29 

1.73 

—  1.40 

0.61 

-0.30 

0.75     +0.07 

+0.72      1.39      +2L01 

0.83 

—0.15 

0.81 

—0.17 

^1.16 

—  0.70 

0.33 

+0.10 

0.28    -0.06 

2.23 

—1.26     1.49     +1.17 
-1.59     2.50     +1.01 

0.92 

—0.33 

1.78 

+0. 51 

1.04 

—  0.65 

0.69 

+0.15 

0.94     +1.53 

4.10 

1.96 

+1.11 

0.80 

+  1.19 

1.54 

—  0.06 

1.07 

+0.39 

1.55     +0.24 

1.42 

+0.08     I.71I    —1.11 

1.47 

+0.60 

0.89 

+  0.36 

0.75 

—  0.25 

0.26 

—0.08 

0.21     +0.46 

3.72 

-2.33     2.96     -0.77 
-O.!?     1.79     -1.14 

2.29 

—0.16 

1.40 

-1.32 

1.33 

—  0.59 

0. 32 

—0.28 

0.75    -0.48 

1.S9 

1.56 

+0.15 

0.90 

-0.77 

0.74 

—  0.53 

0.70 

—0.51 

0.71     +0.05 

Lg3 

-0. 89     4. 58     —4*  12 

4.16 

-3.91 

1.93 

—1.44 

1.40 

—  0.50 

I.IM 

—1.82 

1.26 

+0.24 

164 

+0.15     1.37     +0.88 

1.57 

+0.60 

0.47 

—0.41 

0.46  -0.03 

0.18 

+0.14 

0.83 

-0,11 

3L06 

+4.61     8.40     +3.00 

3.45 

^1.37 
+2.42 

1.07 

—0.84 

1.34 

+  0.16 

0.66 

+  0.17 

0.72 

+0.38 

186 

+8.93     8.04;    —1.75 

3.18 

2.54 

—1.70 

3.25 

+  2.29 

0.73 

+1.41 

0.83 

+2.22 

144 

-0. 85     8. 70     —1. 33 

3.75 

-2.55 

4.36 

—0.76 

2.99,  +  2.50 

1.31 

+0.64 

1.47 

+2.10 

140 

+a38     8.73     —8.38 

5.55 

+  1.15 

2.16 

+  1.58 

2.35 

+  2.00 

0.53 

+0.16 

0.41 

+0.07 

1«6 

+a78     2.06     —1.54 

2.76 

—0.01 

5.74 

+  0.10 

1.62 

+  4.6J 

0.77 

+  0.05 

0.70 

+0.57 

0.11 

i:aoo    3.2J   -2.83 

2.54 

+L44 

1.36 

+2.32 

1.58 

+  3.57 

0..'50 

—0.28 

0.80 

+1.27 

L02 

+1.83     4.80!     ^.16 

5.00 

+0.69 

1.77 

-0.27 

1.88    +  0.14 

0.97 

—0.15 

2,26 

+3.26 

a  81 

fQ.»L    3.68     —3.01 
+0.0f    0.94!    -0.87 

8.55 

-1.14 

1.28 

—0.80 

1.04    +  2,02 

0.?4 

—0.01 

1.84 

+4.09 

«L13 

1.12 

+0.72 

0.81 

+0.69 

0.27,  +  0.85 

0.48 

—0.24 

1.29:    +1.45 

0117 

+ai6     2.13'    —a  80 

8.28 

-1.71 

1.25 

+  0.26 

0.60i  +  0.82 

0.50 

—0.34 

2.04;    +3.54 

0.40 

+0.09     2.24'    —1.87 

3.58 

—2.34 

0.86 

—0.  03 

0.89    +0.60 

0.  5.'» 

4  0.00 

2.281    +3.20 

0.47 

+0.05     1.63     —1.27 

2.40 

-0,36 

0.66 

+0.  25 

0.36    +  0.33 

0.34 

4-0.22 

1.07!    +3.49 

0.31 

-0. 08     1. 90     —1. 71 

3.30 

-2.06 

1.27 

—0.59 

0.50    +  0.28 

0.*58 

—0.43 

i.n:i'  +2.73 

1             0.02 

+0.04     0.88     —0.60 

1.97 

-0.  95 

0.75 

—0.52 

0. 18    +  0. 15 

0.42 

-0.39 

I.8.J,    +3.42 

1             ^6? 

-01 01 

0.201 

—0.19 

0.26 

+0.06 

0.08 

—0.08 

0.04 

—  0.04 

0.03 

-M).03 

0.49 

+1.47 
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Normal  jprwiipitaUon  and  deparU^re  {of  1884) 


JanuAiy. 


Febmaiy. 


I* 


March. 


April. 


Is 


Mej. 


I' 
1+ 


Middle  PlAtMa: 

Salt  I^ke  City.  Utah 

Norltiem  Plateaa : 

Boi86  City,  Idaho 

Coeard'Aicne,  Fort,  Idaho 

Lcwiston,  Idaho 

Dayton.  Waah 

Spokane  Falla.  Wash 

North  Pacific  Coast: 

Olympia,  Wash , 

Portland.  Oreg , 

Rosobur^,  Oreg 

XidiUe  Pacific  Coast: 

Cape  Mendocino,  Cal 

ltcdBlufl;Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

South  Pacific  Coast: 

Ix>s  Angeles,  Cal 

Son  Diego,  Cal 

Alaska  Stations: 

Alexander.  Fort,  Alaska  . . 

Atka,  Alaska 

Pyramid  Harbor.  Alaska . 

Saint  Michael's,  Ft.,  Alaska 

Sitka,  Alaska 

Unalashka.  Alaska 

Behring's  Island,  Behring 
Sea 


Mar.  19, 1874 

July  1,1877 

Sept  1,1881 

Jnly  1,1879 

Jnly  1,1879 

Feb.  6^1881 

July  1,1877 
Not.  1.1871 
July  15, 18n 

July  27, 1883 
July  1,1877 
July  1,1877 
Mar.   8,1871 

July  1,1877 
KoT.   1,1871 

Aug.  1,1881 
Oct.  —.1882 
Oct.  —.1881 
June  28, 1874 
Mar.  80, 1881 
Aug.  18, 1878 

May  22,1882 


Jfi. 
L88 

2.48 
2.86 
2. 

a 

3. 


Jneh, 


In. 


6SL87 


Jndk. 
+0.8G 


In. 

2.01 


Inch. 


In. 


+L682.44 


Inah. 


In. 


Intk. 


+0.462.14-4I.9S 


—0.68 
+0.16 
'  24 


92—0. 
82— L 


78  4. 
3. 


L  761—0.44 

1. 

1. 


& 
7. 
&47 


80—8. 
06—3. 


83 
86 
—2.81 


—0.48 
+1.25 
+1.62 
03+0.02 

74—6.57 
86—2.98 
76—1.04 


.49+1.29 
"?  +0. 09 
18  +0. 07 
^^— 0.J 
+0.44 


1. 

0.76 

1. 

1.99— 0.20|8.09{— 0.60 

L  10 +0. 44  L  82.— 0.491. 


19-0.41 

95— a  60 

+0.14 


1. 
1, 
1.81 


1^ 


5.53 
6.88 
3. 


95-4). 


964. 
638. 
58:3. 


24— a  64 

40:+0.0S3. 

00,-^0.481. 


2.09—0.82 
6.08 
8.97 
5.01 


2.21 
1.81 

5.84 
9.04 
4.45 
0.96 
10.97 
10.20 


40+0.45 

-3.634.47-2.26 

83  +0. 63 

16+2.49 

+0.944.80+9.07 
61+6.44 


—0.64 
— L07 


2.60+0.928.13 +.023L 
3. 55 +4. 26,3. 09 +L  221. 
8.81+4.83I8.78+0.64'' 
3. 26  +4. 98,2. 12  +4. 21 0. 68-0. 45, 


1.47 

C) 
—1.01 
— L16 
— 0. 
+3.04 
+L78 


2.C 


j 
3. 44  +8. 92!2. 00  +1. 58|a  57  —0. 18 
L  38  +4. 85^0. 84  +2. 00  0. 4li+1.7(F 

88  (*)  3.46i  (S)  0.98|  (*)  2.1l|  (*) 
7.81+3.00  6. 38 +0. 76 5. 41 +0.56 5. 90 +a 56 
a  12—3.22  4.  01 +1. 74  L 72 —0.741.78+1.16 
0. 15  +0. 02  0. 37  +0: 41 0. 51  '-4. 25  0. 91  — 0.1» 
9. 8L  — 3. 66  10. 19  +0. 86  3. 99  —1. 23  a.  01+5. 34 
&  84,  17.85  6. 44 +a  00  5. 21 +8. 70  5. 44 -L  47 


021—0. 
78— 1.12J 
00|— 0.50l 

68—1.1* 
35—1.01 

77— 0.«j 

00-0.67] 
20,— 1.02| 
78—0.7? 


0.78+0.16 


2.24^—0.75   1.02+0.421.20 


+0.180.84'+a47 


•No  record. 
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JOIM. 

July. 

August. 

October. 

November. 

December. 

g 

o 

s 

c 

s 

s 

£  . 

i 

H  f 

-a 

•5  f 

.j 

B  f 

-j 

H  f 

-jj   ■ 

9  f 

>j 

|s 

•j 

|s 

e 

1^ 

1 

1^ 

S 

|& 

g 

\% 

g 

is 

g 

g 

1 

1*+ 

1 

1*+ 

S"^ 

1 

S"^ 

ll 

I*"*" 

{§ 

q"^ 

& 

q"^ 

IiidL 

JndhM: 

JmA. 

JndUt. 

Inch. 

InehfM. 

Inch. 

InchM. 

Inch. 

Incht: 

Inch, 

Inchu, 

Inch. 

Inch. 

a87 

-0.84 

a5o 

-0.32 

0.84 

-0.11 

0.85 

+1.06 

1.81 

— L45 

L47 

—0.97 

1.48 

+0.64 

dM 

+2.47 

a2o 

+0.40 

0.09 

-0.02 

0.69 

+1.52 

1.63 

—0.11 

a73 

-0.61 

2.35 

+3.32 

OiTO 

+0.98 

a66 

+L11 

0.08 

40.09 

0.04 

+0.62 

2.09 

+0.73 

2.88 

—1.00 

2.57 

-hO.65 

L88 

+a.7d 

0.87 

+0.48 

0.30 

-0.24 

0.62 

+0..^ 

1.96 

+0.12 

1.40 

-1.04 

3.28 

—0.49 

110 

+•.92 

0.70 

-0.88 

0.41 

-0.32 

0.82 

+0.  .')8 

2.80 

+0.65 

2.00 

—1.84 

4.98 

+0. 12 

1.40 

-L18 

LOS 

+aoi 

0.82 

+0.22 

1.40 

4  0.97 

2.63 

-0.81 

1.81 

—1. 22 

2.87 

+0.91 

LSI 

+L9» 

0.88 

-0.28 

0.85 

+0.11 

2.09 

+0.07 

5.44 

—1.14 

7.31 

—5.94 

9.62 

—3.80 

L79 

-0.87 

a79 

+1.01 

0.77 

—0.44 

1.82 

+2.43 

4.88 

-0.87 

7.08 

-8.84 

K.22 

—0.70 

LOl 

+0.89 

a47 

-Ol42 

0.44 

(») 

1.00 

(») 

2.91 

—1.76 

3.40 

-2.61 

0.31 

—2.89 

0.47 

+0.46 

a22 

+0.28 

0.11 

+0.22 

0.03 

+0.25 

1.74 

-1.22 

1.89 

-0.99 

2.42 

+0.16 

0.28 

+a» 

aoi 

—0.01 

0.04 

—0.04 

0.42 

-0.06 

1.43 

—0.53 

2.20 

—2.16 

5.36 

+2.87 

0.31 

+1.14 

(^ 

(^ 

(^ 

±0.00 

0.33 

+0.27 

1.04 

+0.97 

1.17 

-1.17 

4.05 

+a40 

0L33 

+124 

0.01 

—0.01 

0.01 

+0.03 

0.16 

+0.17 

1.23 

+1.32 

2.52 

-2.26 

4.03 

+2.75 

0.2S 

+1.17 

a 

+0.02 

C) 

+0.02 

(») 

±0.00 

0.59 

—0.20 

0.96 

+0.11 

3.92 

+0.73 

Ol€7 

+a24 

0.08 

-0.02 

0.21 

-0.21 

0.05 

+0.02 

0.48 

-0.13 

0.66 

—0.55 

2.33 

+2.79 

L71 

(•) 

4.4S 

+1.02 

2.96 

-0.79 

6.26 

+1.43 

1.94 

—1.61 

8.65 

-2.61 

1.82 

-0.89 

aL86 

+1.24 

0.10 

+6.62 

5w61 

-1.73 

0.02 

-0.82 

10.32 

+2.42 

11.50 

+0.26 

7.80:  -t-1.54 

3.08 

-a  06 

1.08 

+a2i 

2.22 

-0.70 

5.18 

—2.74 

5  92 

-3.34 

7.07 

+0.10 

6. 83;  —1. 10 

L11 

-01 85 

1.64 

+2.86 

2.48 

—1.03 

2.86 

-4-2.18 

1.82 

+0.14 

0.82 

-0.22 

0.66   -0.46 

SLSO 

+0.48 

0.50 

-0.78 

6.10 

+0.91 

10.78 

+2. 42 

10.64 

+3.92 

12.96 

+  3.33 

11.43+  4.34 

4.82 

+7.M 

2.51 

+1.80 

3u41 

+L49 

&84 

+2.39 

11.04 

+0.81 

9.40 

+  10.49 

12.43+15.74 

Lfl 

— L41 

1.94 

+0.38 

2.07 

-0.38 

2.23 

-0.58 

1 

3.02 

+0.24 

2.59 

+-0.80 

Le3  -0.67 

'Beoovd  inoomplete 


'Inappreciable. 
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APPENDIX   28. 


Average  nreoipitation  at  selected  eiaUone  of  the  Signal  Service,  United  States  Armjif  fer 
eaoh  month  and  the  year.    (  Competed  for  the  decade  ending  December  Zl,  1864.) 


Stations. 

Ha 

1 

1 

1 

1 

1 

t 

1 

1 

1 

! 

1 

1 

! 

New  England: 

ICAHfcnoTt.  Me 

In. 

3.32 

8.49 

4.48 

4.37 

3.90 

4.47 

2.65 
8.82 
8.  SO 
4.05 
4.95 
4.29 
4.28 
8.55 
3.86 
5.22 
4.21 
4.46 

6.50 
4.02 
4.22 
4.74 
8.93 
3.59 

2.81 

4.68 
5.81 
6.76 

4.98 
4.12 
2.05 

6.90 
6.58 
ft.  90 
4.84 
2.69 
8.99 
3.20 

2.75 
8.87 
3.23 
2.42 
1.92 
1.98 

2.17 
1.45 
1.32 
1.92 
L70 
1.92 
0.95 

1.07 
1.18 
1.37 
1.33 
1.34 
4.56 
1.94 

In. 

4.48 
8.85 
4.60 
8.97 
4.47 
4.19 

3.76 
8.40 
3.53 
3.78 
3.49 
8.73 
8.64 
8.44 
8.21 
8.31 
2.98 

5.26 
2.79 
2.92 
8.82 

In. 

5.52 

3.84 

7.4I 

5.55 

5.70 

5.56 

3.04 
4.47 
3.00 
4.37 
5.27 
5.56 

4^70 

In. 

3.66 

3.08 

6.80 

4.00 

3.71 

3.60 

2.58 
2.90 
2.36 
3.43 
2.90 
3.08 
8.75 
3.04 

In. 

4.70 

8.19 

7.88 

3.21 

8.30 

8.18 

8.02 
2.68 
2.50 
2.32 
2.63 
2.49 
4.14 
2.81 
2.90 
3.06 
2.85 
3.13 

8.89 
a  28 
8.87 
2.24 
2.80 
3.88 

4.61 

3.22 
6.17 
6.02 

6.81 
4.62 
8.64 

8.08 
5.26 
3.52 
3.95 
4.74 
4.11 
2.90 

8.28 
3.14 
8.72 
3.40 
8.47 
3.74 

4.02 
8.70 
2.96 
3.10 
3.76 
3.66 
4.47 

3.48 
3.54 
4.37 
4.31 
4.57 
4.40 
3.48 

In. 

3.98 

3.68 

8.81 

3.64 

8  48 

8.95 

4.02 
8.81 
3.84 
3.88 
3.85 
3.87 
4.50 
4.47 
4.92 
3.85 
3.32 
4.31 

4.73 
7.14 
6.11 
4.38 
7.07 
5.02 

4.41 

4.20 
8.79 
6.68 

2.86 
8.40 
2.39 

4.10 
6.68 
4.86 
4.68 
6.16 
6.64 
8.86 

&3a 

8.82 
4.16 
4.87 
8.81 
8.68 

4.84 
6.06 
4.46 
3.88 
4.62 
4.88 
4.67 

4.05 
4.52 
5.49 
5.88 
6.06 
5.04 
5.17 

In. 
6.88 
8.69 
n.66 
4.04 
6.29 
6.08 

4.80 
4.37 
3.85 
3.81 
4.11 
3.38 
4.62 
4.73 
4.69 
6.80 
2.94 
5l42 

6.64 
7.02 
7.70 
4.16 
4.42 
6.00 

8.72 

8.58 
4.16 
6.84 

4.07 
&13 
2.06 

5.11 
8.17 
6.51 
4.71 
6.04 
4.03 
4.66 

8.46 
2.98 
2.94 
4.17 
8.81 
4.60 

8.72 
8.10 
8.10 
2.94 
4.60 
8.72 
8.67 

3.33 
6.54 
4.35 
5.90 
4.62 
4.82 
4.18 

In. 

8.16 

2.66 

7.74 

3.46 

4.46 

4.27 

8.40 
4.68 
3.94 
6.51 
6.10 
6.54 
4.98 
&88 
4.97 
6.28 
8.90 
5.84 

&24 
8.18 
6.08 
4.54 
6.49 
7.20 

6.78 

8.65 
4.04 
6.46 

2.40 
6.27 
4.46 

3.87 
8.17 
8.80 
8.75 
8.29 
4.23 
2.92 

2.91 
2.49 
2.94 
2.95 
8.04 
8.87 

3.76 
4.72 
3.36 

ao3 

2.78 
2.76 
3.68 

8.58 
3.87 
8.25 
3.40 
8.20 
3.13 
^5? 

In. 

8.57 

2.97 

9.31 

8.05 

4.08 

3.45 

3.48 
8.56 
8.47 
8.81 
4.63 
8.88 
4.04 
4.07 
8.97 
5.43 
8.81 
6.07 

7.84 
7.91 
6.65 
8.98 
6.05 
6.99 

6.98 

2.98 
4.76 
4.41 

4.82 
6.82 
6.49 

2.74 
2.61 
3.63 
&01 
2.92 
2.47 
3.00 

8.12 
2.67 
4.86 
4.83 
2.72 
2.88 

4.69 
4.69 
6.26 
2.64 
2.45 
2.71 
4.52 

8.08 
5.24 
3.16 
4.95 
3.66 
2.39 
8.9? 

In.    In. 
4.56  4.72 
8.28  8.6? 
7.91   7.74 
4.10  6i.04 
8.68  8.96 
8.97  3.75 

8.21   2.61 
2.931  3.34 

'Im.\  Ja 
4.28:^S 
a  67140.64 
a44'O0L]3 

a  59  4a  01 

PortlaDdLMe 

Mount  WaBhinffton,  V.  H  . 
Boston  Maiia 

'N'ft'w  Haven.  Cftnn 

a66  48170 

Now  London,  Conn 

Middle  Atlantio  States: 

Albany.N.T 

New  York  Citv 

a68 

2.95 
a  78 
2.82 
4.47 
4.63 
4.77 
4.15 

aeo 
a  77 

4.42 

4.74 
a69 

a76 
a58 
a66 

4.08 

a78 
ao2 

L58 

a86 
a8o 
a  01 

&66 
&22 

a68 

4.67 
4.66 
4.14 
4.56 
a62 
4.09 

a  10 
a78 

4.41 

a46 

4a  07 

sau 

4a  48 

PhilAdalohia.  Pa 

2.83  2.96 
2.92  8.66 
8.58'  4.27 
8.40  8.60 
3.51^  4.17 
2.64!  2.97 
2.85  2.90 
4.811  4.12 
8.06  8.42 
8.48   a  09 

1 
7.06,  6.61 
4.06  2.66 
6.28'  8.24 
2.30;  3.90 
4.19;  2.38 
7.42   8.26 

6.96  2.83 

I 
8.05;  8.84 
4. 18  &  62 
a58  6.40 

9a40 

Atlantic  City,  N.J 

Barnegat  City,  N.  J 

CaneMav.N.  J 

44.18 
49. 6D 
4a  34 

Sandy  riook. N.J 

Saltimore,  Md  --.-.-.^^ .- 

51.52 
44.07 

Washington  City 

Cane  Henrv.  Va... 

4. 56'  2. 9? 
6.30,  5.32 
4. 401  3. 13 
4.  68  4. 34 

7. 841  5. 78 
4.40!  3.78 

45.81 
56.83 

Wik"^^!'::::::;:::: 

42.50 

sass 

Soath  Atlantic  States: 

TTfl.ttAraji  N  C 

74.54 

'Wilmington. N.  C 

5a78 

Charleston.  S.  C 

Aagputa* GJft 

4.16 
K  40 

5.65 
4.81 
5.28 
4.03 

L56 

6.25 
6.81 
6.62 

5.88 
3.37 
L79 

6.18 
6.58 
6.37 
4.13 
8.28 
a  14 
2.16 

2.25 
1.84 
2.62 
2.28 

59.87 
47.94 

Savannah  fta  ......r^Ti 

2.861  3.42 
3.32  2.54 

1.61   0.75 

4.96  6.01 

50.61 

Jackson villeu  Ma 

56.29 

Florida  Peninsnla: 

Key  West,  Fla 

42.07 

Eastern  Golf  States: 

81  SI 

Viokabnrir  Mlsa 

5.60 
4.79 

4.67 
8.21 
1.80 

4.98 
5.80 
&41 
4.77 
4.0tt 
4.86 
2L74 

2.76 
8.11 
8.30 
8.12 
2.07 
2.91 

2.46 
L61 
L72 
2.40 
2.87 
2.47 
1.28 

1.19 
L32 
1.88 
L70 
2.10 
4.30 
3.50 

7.04 
5.67 

4.92 
3.21 
2.46 

6.44 
6.13 
5.89 
4.56 
4.29 
4.35 
8.41 

8.06 
a27 
8.40 
8.28 

6a  21 

New  Orleans.  La .......... 

64.74 

Western  Gnlf  States: 

4.05 
6.84 
4.09 

8.22 
8.88 

a25 

8.68 
8.91 
8.25 
2.26 

8.88 
3.26 
4.28 
8.29 
8.26 
3.36 

6.04 
4.56 
4.10 
3.44 
4.43 
8.13 
8.40 

2.30 
2.92 
8.70 

5.48 
4.86 
a26 

4.20 
&.18 
a96 
a  91 
4.08 
a32 
2L62 

a48 

a72 

4.76 

61.82 

Galveaton.  Tex 

82.96 

Indianola,  Tex .' 

87. 6B 

Ohio  Valley  and  Tennessee : 
Knoxvule.  Tenn.... •. 

64.30 

Memnhis.  Tenn  ........... 

6a  SO 

NAshville  Tenn 

54.74 

Loniaville  Kv 

4a  90 

Indiananolis.  Ind.......... 

4a  02 

Cincinnati,  Ohio 

Pittsbarir.  Pa 

46.87 
3a74 

Lower  Lakes : 

BnffWo.N.T 

Oswego.  N.Y 

Erie,Pa    

8a  01 
37.48 
4a  18 

Cleveland  Ohio 

2.81!  2.911  38.88 

Toledo  Ohio 

2.86   L98 
3.21   2.21 

2.10  1.80 
1.  85'  2. 16 
1.56   1.9« 
3.86  2.25 
3. 18'  3.  48 

3.  20,  3. 18 
1.70  2.37 

1.54  LOO 
1.96  2.12 
2.61   2.83 
2.56  3.04 
2.64  2.84 

4.  25   3. 85 
3.  23.  3. 42 

2.94!  2.47.  3a80 

Detroit,  Mich 

2.90 

a  14 
2.65 
2.66 
2.70 
a  12 
2.22 

a87  37.r. 

Upper  Lakes: 

Alpena  M<ch..,T 

2.70  89.95 

IS 

a59 
a24 

L94 

37.60 

Marquette,  Mich 

Port  Huron  Mich ......... 

35.18 
34.65 

Chicaffo.  HI 

3ft  13 

Milwaukee,  Wis 

35.28 

Dulnth  Minn 

L76  L61 

L26  L45 
2.00  L49 
a  12  1.71 

38.96 

Saint  Panl   Minn 

2ML8S 

Lft  Croaae  Wis 

35.71 

36.83 

Dubnano  Iowa.... 

a  42;  2.24|  L89,  40.« 

K<H)kuk,  Iowa 

Cairo,  111 ^ 

Saint  liouis,  Mo 

a  76   2.21   1-971  3ft.  96 
a46  4.241  a84!4&27 
ai6;  a07,  2.53.39.4a 
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Average  precipitation  at  selected  etations  of  the  Signal  Service,  ^o. — Continued. 


LMvanronh,  Kans  . 

Oiiiaha,Nebr 

YaoktoDtDak 

Bxtnne  HorUiwest : 

BtoBArek,  Dak 

sroKhank  CQopa: 

Ckeyenne,  Wyo 

KorthPlatto^^elyr.. 
ope: 

IkoTO^Colo 

Ffka'a Peak, Colo  ... 

DodnCity.Kaas.... 
ddlaPJatean: 

SiH  Lake  City,  irtah 
XwthPacifloCoaat: 

Portland,  Oreg 

Middle  PaoUlc  Coast: 

San  FnuicisGO,  Cal . . 
Sooth  Paciflc  Coast: 

San  Diego,  Cal 


10048  SIC 


In. 


0.56 


In, 


In. 
2.57 

0.58]  ago  1.24 


LM  L72 
0.88 


0.88  L15 


0.84  a  15 
0.60  0.39 

0.70  0.50 
L64  1.29 
a26  0l65 


In. 
3.60 
8.39 


In. 
ft.  06 
6.62 


8.50  4.54 


0.62 
0.64 

0.88 
2.06 
0.82i 

2.08 

6.68 

8.88 

L62 


2.86 

1,07 
1.84 

L76 
3.14 

1.24 

2.60 
8.64 
2.57 
L02 


3.28 

2L45 

8.09 

8.43 
4.11 
4. 

2.07 

2.51 

a84 

a48 


In. 


6.09  5.18 
7.49  6.22 


5.01 
3.64 


L27 
3.72 


0.67 
L61 
0.44 
0.00 


In. 


4.43 
2.85 


1.68 
2.96 


1.52  1.53 
L06  4.88 
8.06  8.40 


0.41 
0.88 
0) 
0.01 


In. 

ao7 

4.18 
2.48 

2.88 


2.20 

1.64 
4.20 
8.45 

0.76 

0.88 

0.01 


In 
3.11 
8.64 
2.99 

1.44 


L56  0.04 


1.40 

0.78 
1.90 
L07 

0.91 

2.07 

a22 


0.06  0lO6 


In. 


In. 
8.78 
3.42 
1.86 


1.84  a56 


a74 
1.82 

0.76 
L46 
L45 

1.81 

6.74 

L86 

0.67 


2.64  1.54 
L22  a95 
0.86  0.80 


0.29 

0.81 
2.26 
0.70 

L40 

7.71 

2.20 


I 
I 


In. 


0.26^  0.26 
0.79 


0.84 

2.26  L44 

0. 78 

1.65 

&76 

8.86 

0.62  2.88 


In. 
89.40 
89.22 
2&64 

2L48 

1L25 
19.82 

15.15 
28.84 
21.11 

16.97 

55.04 

24.88 

11.14 


*  InappiacUUa. 
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APPENDIX    29. 

Average  preoipitalUni  at  eeieeied  stations  of  i\e  Signal  Service,  United  Stales  Army,  for  taek 
month  and  the  year.    (  Computed  from  January,  1880,  to  and  including  December,  1884.) 


SUtions. 


KewEughmd: 

Eastport,  Me 

PortIaiid,Me 

Moont  washiagtOBtK.  H 

BoBtoD.  Mms 

Kew  Haven,  Conn 

17ew  London,  Conn 

ICiddle  Atlantic  States : 

Albany.N.T 

ITew  York  City 

Philadel^iia,P» 

Atlantic  (City,  IT.  J 

Barnegat  City,  N.  J 

GapeMay.lirj 

SandyHook.K.J 

Baltimore,  Md 

Washington  City 

CapeHenry^a 

Lynchburg,  va 

Norfolk,  Va 

Soath  Atlantic  States: 

Charlotte,  N.  O 

flattera«,N.C 

Kitty  Hawk,N.C 

Smiaivllle,K.C 

Wilmington,  N.  C 

Charleston,  8.  C 

AngnstSjGa 

SavannaiLGa 

Jacksonville,  Fla 

Vlorida  Peninsula : 

Cedar  EeySjFla 

Key  West,  Fla 

Xastem  Golf  St&tes : 

Atlanta,  Ga   

Pensaoola^  Fhi 

Montgomery,  Ala 

Vicksborg,  Miss 

New  Orleans,  La 

Western  Gnlf  States : 

Shreveport,  La , 

Little  Rook,  Ark 

Galveston,  Tex 

Indianol^Tex 

Bio  Grande  valley: 

Brownsville.  Tez 

Ohio  Valley  and  Tennessee  s 

Chattanooga,  Tenn 

Knorville,7renn , 

Memphis,  Tenn 

Nashville,  Tenn 

Lonisville.Ky. 

Indianapolis,  ind , 

Cincinnati,  Ohio 

Colnmbns,  Ohio , 

Pittsburg,  Pa 

Lower  Lakes : 

BuiBdo,  N.Y 

Oswego,  N.r 

Brie,  Pa , 

Cleveland,  Ohio 

Toledo,  Ohio 

Detroit,  Mich , 


t 

1 

H» 

^ 

Ilk  1  In. 

8.44  6.21 

4.22;  4.82 

4.40  &.«! 

4. 80;  4.4ft 

4.54  (LOl 

eL32  S.48 

2.77|  3.07 

4.611  4.24 

8.87,  4.48 

S.  64,  4. 97 

S.63;  4.94 

eL28  4.85 

4.68,  4.17 

4.00,  4  55 

4.70,  4.55 

5.64 

8.54 

6.01 

4.14 

4.84 

3.31 

6.59 

4.86 

7.21 

5.30 

6.37 

8.01 

4.71 

2.75 

4.42 

2.60 

aes 

2.37 

5.54 

3.35 

4.80 

2.13 

488 

2.26 

5.26 

2.70 

2.16 

0.72 

7.73 

6.57 

6.08 

4.48 

4.86 

5.85 

6.08 

6.48 

6L84 

3.84 

4.62 

6.83 

4.75 

8.66 

4.86 

3.61 

2.55 

L55 

2.87 

0.00 

7.82 

5.67 

7.63 

5.34 

6.02 

8.70 

6.55 

8.51 

3.02 

7.54 

2.01 

5.76 

8.00 

6.72 

&88 

4.64 

8.84 

8.74 

2.47 

8.28 

8.87 

8.72 

3.24 

4.12 

2.04 

4.11 

LOl 

3.00 

2.10 

8.20^ 

t'  i 


I 
In.  ,  In,  \  In. 
6.15  3.35  4.00 
3.38  2.70I  4.06 
7. 25  6. 87,  0. 11 
4.73  2.02  4.05 
5. 10,  2. 8I!  3. 60 
5.10  8.33,  4.85 


2.7I1  2.02 
8.06  2.5G 
8.53  1.85 
4.60,  3.8O' 
4.84   2.74: 


5.61 
4.51 
5.18 
5.29 
a  23 
4.07 
4.64 

6.89 

7.44 

6.60 

4 

5.20 

4.26 

6.18 

8.47 

2.89 

8.31 
0.49 

8.00 
4.37 
6.95 
6.73 


2.50 

3.25 

2.61 

2. 

5.10 

3.15 

4.17 

6.33 
4.70 
5.67 
3.54 
3.34 
3.83 
6.03 
8.69 
8.62 

2.08 


_.-_  2.67  6.15 
2.15  5.05  4.12 


6.10 
5.00 
5.44 
5.40 


4.72|  7.26 

4.35  5.56 
6.03  6.28 
8.871  2.82 
2.46|  L81 

L  00'  0. 68 


7.74 
a56 
6.13 
a  64 


a  41 
a  14 
a29 
a  63 


4.00;  4.50 
4.O81  8.67 
3.00  a70 
3.60  8.80 
a22  2.08 

2.48  L88 
a44   1.56 


2.81 
2.44 

LOO 


2.67 
2.85 
2.31 
2.55 


3.48 
2.05 
2.72 
2.18 
2.53 
2.31 
4.60 
2.27 
3.16 
2.14 
2.20 
2.65, 

2.57I 
a63| 
2.68 
1.06! 
2.77 
2.80; 
2.74 
2.28, 
a  03 


In. 

4.01 

2.01 

a78 

8.13 

8.24 

4.07 

a  61 
a  78 

a  27 
a  16 
a  89 
a  63 

4 

a24 
a  41 

4.03 

a  62 
ao3 

4.52 
4.70 
4.58 

a92 
a  43 

4.78 

a59 
a29 

4.08 


a  43,  4.46 
4.07,  a  63 
a  04,  4. 04 

a52i  a  86 
a  26  a  53 

a  46  a  74 

7.07  a  28 
a  15  4.48 
4.76  2.01 


a  75 

ao6 
a)8 
a  75 

4.72 
4.85 

a  60 
a  40 

4.00 

a  66 

4.60 
4.14 
4.10 

a  85 
ao2 
ao2 


a22 

4.81 
4.08 
4.82 
4.11 
a  74 

aoo 
a68 

4.03 

4.81 

a67 
a  21 
ao4 


In. 

aoi 

4.18 
12.45 
4.14 
4.60 

a  04 

4.10 
4.05 

ai4 
a  38 
a  57 
a22 
aoo 
4.88 

4.10 

a  60 
a  25 
ao3 

a  19 

7.84 

a  01 
a88 
a  70 
a  91 
a  75 

4.05 

a44 

a48 
a  78 

a  76 
a  42 
aoo 
a88 
aso 

a  16 
aoo 
a 

LOO 

ao2 

a82 
a  75 


a78 
a  62 
a  78 
a  40 
a  74 
a  51 

a  03 

L04 

a6o 


In. 

a20 

1.76 
7.06 

a2o 
a55 

4.12 

I 

aosl 
aoo 

4.071 

a  871 

6.41 

a  67 
a  28 
a23 
a  73 

4.43 

a  74 

4.41 
4.03 

a  67 
a  20 
a  45 

7.33 
7.16 
4.23 
7.30 
7.64 

a  47 
a68 


In. 
a  25 

a  85 
a  83 
a  52 

4.40 

a  60 
aoo 

4.87 
3. 

a  37 


a  46  4.25 


a  22 

4.61 

a  64 
a58 
a  10 

8.86 
4.3-2 

a  77 
a33 


4.86 

a  78 
a  02 


4.45 

a43 


a52 
a54 


a67  aoo 
ia48'  a  73 
a  60  a  46 
ass 

4.65 


In. 
4.52 

a  15 

10.20 

a  57 
a  75 

4.61 

a  41 
aoo 
a  37 
a  81 


4.20 
a  81 
a36 

a  10 

4.60 

a44 
aso 

a  62 

a48 


4.26  a02 


4.06 

a  21 

aao 


a35*L08 


a63 
a  16 

a35 
a  51 

L06 

4.28 

ass 

4.81    a  02 
a  38  3. 58 


L67   4.40 

a  i4l  a  71 

4.06  a76 
4.87'  a06 

4.08'  a26 


I 


4.15, 

aoo' 
a  26  a  82. 


a  371 
a  82 
a  22 
a  03 
a  08 
a  07: 


a  08 
a66 
a  77 
a63 
aoo 
ass 
a  47 
a  43 
a  32 


a  16  a  05 

a  88,  L70 

a  76'  a  01 

4.761  ao6,  a83  a44 
4.00  4.58  a46  a40 

4.04I  a 50!  a74.  a62 


a85 
a94 

&70 
4.12 

a62 

ao5 
aoo 

4.78 
4.17 
4.20 
4.64 
4.06 
4.24 

a&5 

a  68 
ao2 
ao4 
ao2 
aos 
a  78 


In. 

ao2 
a64 

7.80 

a  47 
a  42 
aoo 

aso 
a  43 
L60 
a  02 
a  81 
a52 
a78 
a  08 
ai7' 
4.20, 

a  40! 

ao7i 


^ 


a 

s 

a 
t 


a  75  I 

a6ih 

,4.30^^ 
4.U  I 


4.30 
7.85; 
a  56' 

a  741 

a  68 

a  75 
a  68, 
a  16 

4.141 


In.  I  in. 

a  18  5a  « 

4.3»4LM 
a75  95,10 

4ae8 
4a  91 

52.81 

aosisais 

4.16  4a  70 
a 94  37.58 
4.70i47.9» 
4.65'  50.48 
a  17.  4a  67 
a66^  47.65 

a8U4a9i 

4.02'  44.70 
4.03]  sa80 
a72l  4a68 

ao8i4a78 
4.00  sao6 


a22 


8.18 

a82 


7a  28 


ao6  6a96 


4a  84 
5a38 


a  65)  51. 69 
4.06J  47.46 

4.26;  4a» 
2.m  5a86 


a87,  a« 

a28   L4 


UlS8 


4.86  ani  57.42 

a  10  aoo!  oaso 

ao8  a5i  5a2S 

7.72'  7.01   6a  8S 
4.05,  a76|  6a 78 

a28  aosj  saos 

aoo   a50'  60.35 
4.6li  4.36  5a  14 

a 28.  L65'  saos 

a45'  L7»'  34.86 


4.00 

aso;  6L40 

4.06 

4.20*  5a55 

a86 

4.86,  5a 48 

a  70 

aao'  5a22 

a44 

4.901  4aO0 

4.54 

aos  4aso 

a  28 

4.38,  4ai8 

a  36 

ae»  44.57 

L83 

a  16  S7.18 

ao6 

aiQ  3a88 

a  42 

4.S2,  aaoi 
aToi  4a 04 

4.84 

a  87 

a66,  87.84 

a  72 

ai8;  8a47 

aoo 

a58'  aaM 
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Av§nge precipitation  at  ieUoted  atationB  of  the  Signal  Service,  ^c— Continued. 


TTvper  Lakes : 

AlpeoowMicb 

Biicaiiabft.  Mich 

Onuid  Hftven.  Miob. . . 

Marquette,  Mich 

Port  Hnron,  Mloh 

Cbieaga  HI 

MUwMikee,  Wis 

Dnlath,  Minn 

Tapper  Miaeiaaippi  Valley : 

fiaint  Paul,  Minn 

nCroHse,  Wis 

Darenport.  Iowa 

Dea  Moines,  Iowa 

Dnbaqae,  Iowa 

Keolcnk.  Iowa 

Cairo,  111 

Sprin{rfleld,IU 

Saint  Louis,  Mo 

XiMoari  VaUey: 

Leavenwoith,  Elans  . . . 

Omaha,  Nebr 

Yankton,  I>ak 

Xztremo  Northwest : 

Bfsfoarck,  Dak 

Boford.  Fort,  Dak 

Xsrtliem  Slope: 

Caster,  Fort,  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte.  Nebr.... 
Middle  Slope: 

Denrer.  Colo 

Pike's  Peak,  Colo..:.. 

Dodge  City,  Kans 

Bibott,  Fort,  Tex 


Slope: 

Concbo,  Fort,  Tex. 

Stockton,  Fort,  Tex 

Soathem  Plateaa : 

BlPaso,  Tex , 

Apache.  Fort,  Aria . 

Grant.  Fort,  Ariz.... 

Presoott,  Aris 

Middle  Plateaa : 

Salt  Lake  City,  Utah 
Northeni  Plateaa : 

Lewiaton,  Idaho 

Dayton,  Wash. 

North  PaciAo  Coast: 

Oatyjnpia,  Wash 

Portland,  Oreg 

Middle  Paeiflc  Coast: 

Bed  mail  Cal 

Sacramento,  Cal 

Stn  Francisco,  Cal . . 
South  Faciilo  Coast: 

Los  Angeles,  Cal...., 

Ssa  Diego,  Cal 


In. 
2.68 

1.96 
2.75 
L80 
2.86 
L82 
L69 
L04 

1.89 
L14 
L46 
L09 
L45 
L51 
8.91 
1.90 
1.77 

1.00 


0.64 


0.87 
0.89 


In, 
2.86 
1.89 
8.66 
2.15 
8.17 
8.83 
2.89 
L77 

1.54 
1.19 
2.38 
1  70 
2.03 
2.81 
6.84 
5.69 
5.21 

2.85 


0.80  1.27 


1.10 


0.55 
0.48 


In. 

2.45 

1.44 

8.19. 

1.79 

3.26 

2. 85 

2.68 

L73 

1.60 
1.50 
2.58 

i.5i; 

2.40 
2.40 
8.28, 
8.36 
2.65 

2.07 
L49I 
L02: 


In. 

L89| 

1. 

8.17 

2.32 

2.40 

4.11 

2.19 

2.32 

2.12 
2.15 
2.57 
2.97 
2.80 
&08 
4.00 
8.19 
3.50 

2.62 
3.23 
3.45 


I 
1.33  0.50 
L12  0.99 
0.47  0.17  I 


0.67|  2.40 
0.62   0.06 


0.51 


0.61 
1.28 


0.89 

0.80 
1.85 
6L9i  0.71' 
0.88  0.35, 

L60|  1.47 
0.45!  0.55 


0.53 
1.62 
0.58 
0.75 


I 


1.17 
3.78 
1.41 
L64 


0.48 
2.18 

a  62 

0.26 

3' 

1.6  I  1.70 
0.43   0.48 


1.74 
2.12 
1.88 
0.80, 


In.  .  In. 
2.94!  5.80 
8.96  5.03 
8.81   5.24, 

3.45  3.49 
8.58  4.59; 
4.24  4.57, 
8.01'  4.3ll 
4.  09   4. 98 

2.72  4.34' 
3.13  4.20; 
4.23   6.2l{ 

6.46  8.73 
4.42  0.02; 
4.48'  O.22I 
6. 14.  3. 43| 
5. 92'  6. 95! 
3.50|  3.86J 

4.66!  5.24 
5.80i  7.  Oil 
6.87|  3.901 

2.44  3.56 

1.47  2.55 

8.21  2.51, 
5.06  8.98: 
2.56,  1.86 
8.51'  4.59' 

J 


In.  '  Jti. 
3.59  8.06 
2.99  4.14 
4. 99  3. 09 
3.09,  3.56 
3. 17|  3. 07. 
4.01  2.74 
4.211  2.151 
2.93:  4. 


3.09 
6.13 
3.56 
4.74 
5.75 
3.06 
5.01 
2.80 
3.66 

6.61 
6.63 
3.49 

2.61 
2.26 

L21 
2.64 
L53 
2.44 


3.041  1.72i 
4.78,  1.49 
6. 92'  3. 37I 
6.62,  2.93   3.04  3.18, 


L49 
4.23 

4 


0. 
L17 
0.77 
0.72 

L04 

2.39 
8.92 

9.17 
&66 

8.78 
8.07 
8.69 

L71 
1.62 


0l45I 
2.17, 
1.62 
1.90 


0.62 
2.16 
1.74 
2.17 


1.87|  1.57 


6. 05  2. 06.  4. 40 
l.CO   2.  US   2.91 


I 

2.95 
3.44 
2. 78, 
4.36| 
3.771 
2.36 
2.131 
2.29 
1.72 

3.45 
4.U3 
2.18 

2.58! 
1.33 

1.10 
2.03 
L74 
2.61! 

L49I 
4.26, 
8.82I 


In. 

3.85 

5.62 

3.34 

5.92 

2.00 

2.2a 

2.52 

4.32 

3.73 
6.07 
3.47 
3.51 
5.17 
2.97 
3.19 
3.74 


In.  In. 
4.49!  3.08 
4.72  2.81 
5. 12'  3. 23 
3.98.  2.43 


8.66 
4.87 
2.70 
3.36 

2.43 
8.33 

4.77 

6.41 

4.20 

4.61 

4. 

4.93 

4.16 


2.68 
8.08 
L66 
1.94 

1.51 
1.64 
2.00 
2.27 
1.99 
L96 
4.34 
:{.  18 
3.73 


In. 

2.87 

2.26 


In. 
41.04 
38.40 
3.44  45.28 
8.09  37.07 
2.88!  30^28 
2.29  40.62 
I.6OI  31.50 
L  43,  34. 56 

1.55  28.97 

1. 08  :)5  20 

1.86  37.86 

1.64  44.88 

2.11  42.15 

1.86  37  32 

8.95  40.50 

3.48  47.62 

2.69  39.16 

0. 97J  37. 89 
0.84'  41.71 
0. 72l  2&  13 


3.511  4.80 
4.241  4.46  LCO 
2.78,  2.67  0.80 

L22   1.40  0.53  0.94   19.17 

1.05  0.83|  0.86  a  84   13.61 

0.80  0.78  0.56  0.96,  14.80 

0.90!  1.00   1.29  1.21)  25.63 

1.06*  0.82   a  21  0.33   12.74 

L07  2.08  0.211  a68  20.38 


0.55 
L67 
1.08 
2.54 


0.83 
1.61 
2.01 
3.25 


4.21.  4.35   4. 
3.73,  8.47.  2.24 

J        -• 


0.27  0.39  0.12  3.86  2.98'  1.771  1.82 
0.96  0.60  1.22|  4.37i  6.39,  1.82  1.73 
0. 30  0.  61  1. 05  3. 35|  3. 88  1. 41  1. 35 
0.79,  0.50|  0.18   2.361  3.24,  1.37   0.65 

2.871  L48:  0.64   0.22,  1.06,  0.68 


L  851  L 18   1. 31  1.  OOi  1. 88|  0. 87|  0. 30  0. 62 

4.04   L99  8.09  1.77   LIO.  0.70'  0.41   0.*^^ 

Ill 

7.68  3.28;  6.27,  2.39 

7.35  3.70;  4.60  1.87 


2.20 
2.97 
8.43 


3. 06  8. 45  1. 06 
8.74  4.56,  0.80 
3  54I  4.22I  1.00 


0.33  (1) 
0.41  (1) 
0.66   (I) 


4.28|  4.20'  2.22 
2. 90  2. 19   1. 26 


(1) 
(1) 
0.01 


0.62   0  28|  (1)       (1)      (1)     0.66 
0.72|  0.111  0.02  0.07   0.02.  0.71 


L62 


1.06  1.40  3.28  18.05 
2.80  2.09  6.06  27.77 

1.56  0.65  0.54   2.01   5.20  4.41   0.36  51.42 

1.47  0.00  0.80  1.96;  5.52  6.7410.91  63.40 


0.76  0.78:  14.28 

L86  0.98  2a  30 

0.89  0.58  24.78 

0.78  a08i  23.97 


1.40  1.62 

1.05  0.80 

0.56*  1.04 

0.81  2.43 

0.30  L05 

0.49  2.46 

1.00  1.48 


34.72 
24.61 

14.41 
24.93 
18.18 
16.73 

16.11 


0.50  1.61 
0.47  1.23 
0.25  L46 


1.84 
1.16 
1.66 

0.77 
0.22 


6.65  23.03 

6.42  23.83 

6.36  25.34 

3.24  17.89 

2.30  12.14 


1  Inappreciable. 
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assssss  ssssgss  ss  ssssssssssso 


r^SStS^e  SSSSSSSS  2SS$ 


iiii^i 

i^tii^ 

6^ 

im^ti^ni 

ss^^sjtj^fj^ 

ssi^^sisi^fi^ 

Hi^i 

•"aass 

.««S3N 

ct« 

•saasss*s 

ri4,HfHtH«-4       ^«H 

sssassss 

aaa* 

88S8SS 

S888&8 

4i 

8S8S;88SSS 

87.07 
31.47 
3L17 
4a  47 
8a26 
8a  64 
2a  43 
8a  17 

9a  11 
3a  81 
sail 

4L14 

S88SSS  S88;:89  S^  SeSSSaSSS  g^^sa^Sg  SSSSSS^S  S838 

isiiii  iH'ii^t^  ;^^  titsisiUi4  ^^^t^'^iU  ^MtUt4iifi  H^tfi 


74.67 
64.76 
71.66 
60.18 

oau 

:  s^  sss!$S3sss  ssssosssss  s&sss9S$s  ;!:a 

:    Si-  ^^ri^lg^^SSS    ti^tt^^^^    4t4t5:i:inn    ^^ 

^i 

61.74 

oao7 

68.81 
51.94 
64.01 

5a  78 

iSSSg 

':  ?s  &^sss?2;ss  s^ssssss;^  e^sss^s^^s  s? 
i  ^^  i^im^t^  ^i^^ti44  44ti4n^iti  fit 

:  ^c&  ^as^^nss^ss;  sssss:i:?s  8^s;tsss;^  ss^ 
:  AH  tsi^t^mi^  fii:ii^iSi  4i4^iti^A  ^i 

8 

i 

67.88 
4a  40 
6181 
5L87 

41.60 

•    n^    S8§$SSS8SS    ^SS^ass^SS^    S;2S9g^S;:SSi    8S3S8 

:  3i^  ^«s^ss^;^^ss  UJi^n^Ui^  *iiii^^t4  fitifi 

;M82    S 

I'S's! 

:    S9 

47.76 
4a  83 
4a  56 
47.06 
3a62 
41.68 

6a  74 
60.80 
69.00 

47.71 



i   ^'A 

5136 
7a  SO 
4a  64 
4158 
Oft  08 
34.06 

8178 

84.48 
82.20 
84.12 
8a  96 
8a49 

^8    SS3S6SSS    88S  : 
4^    :iii^^:m    Mi  \ 

68.00 
6a74 
61.79 
67.85 

64.49 

:  :88B 
i  m 

i    S8 

41.21 
5a  40 
4a  01 
53.62 
57.60 
52.68 

3105  1  87.01 

31.44  1  8a26 
8L41     8120 
28.03  ,  3a88 
41.20     44.06 
OaOl     41.20 

7a  06 
8a78 

50.08 

7a  87 
57.08 
53.48 
6a21 
54.58 
42.58 

3^s;$8ss  sr28  i 

oaio 
oa74 

6180 

is;3 

5a  38 
4107 
5a24 
4a  60 
4a  92 
37.55 

39.42 

89.44 
84.03 
8a  08 
87.83 
8a33 

22^S  :8S3    S8?  i 

08.01 
04.00 
41.45 
6a  56 

68.87 

isSS 

50.38 
6a20 
51.00 
4a  77 
62.83 
41.88 

41.48 

44.68 
88.88 
40.80 

3 
5 

is  iSiS    S  . 

S8 

Sis 

81.05 

31.85 
27.61 
8a  29 

32.60 
32.60 
80.25 

'29.07' 
26.26 
30.12 

9  : 
«  i 

is  i  is     :  : 

is 

5^ 

80*08 

08*18 
It -08 

rfs-'-s- 
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APPENDIX   31. 

Monthly  and  anmuUpree^Uationffrom  rtports  made  by  voluntary  oUervera  0/  Ike  Sigtuil 
Seniee,  United  Statee  Army,  fw  the  year  ending  December  31^  1834. 


Btetlogu. 


Aoooti]ik,y* 

Aiken,  8.0 

AJBSworth,  WMh..— 

Albany,  OrDg 

Albion,  Idmho 

Allison,  Kaas 

Amherst,  Maes 

Anderson ville,  G* 

Anna,Ill  

Ann  Arbor,Mibh 

Antrim,  K.H 

Aroher,  FIa 

Ardenia  (PhilUpstowii),  K.  Y^ 

Ashland,  KH 

Ashovllle,  N.  0 

Aahwood,  Tenn 

Atohiaon,  Kmu 

Athena,  u« 

Anbnrn,  N.  Y 

Anatin,  Tenn 

Anatin,  Tex 

Bainbridirelaland,  Waah 

Bandon,  Ores 

Belmont,  N.H 

Belolt,  Wta 

Belvidew.N.J 

Bethel.  Conn 

Blacksbara,  Vft 

Blooming  QroTai  Pa 

Bine  Lake,  Gal 

Bowling  Green,  Kj 

BTBTarlN.C.r?: 

Bristol,  N.H 

Bnnker  HilLin 

BorlingtonT^t 

Cahnenin,Cal 

Caldwefirir.J 

Carson  Ci^.  Nor 

Cfttowlasa.  rm 

GathSoph,&A 

GedAT  Bapida  ( W),  Iowa 

Chambersborg.  Pa 

Chapel  HilLN.G 

Charlotte,  Vt 

Cheater,  Minn 

Cincinnati  (G.  W.  H.),  Ohio . . 

Clarksville,  Tex 

Clav  Centre,  Kana 

Cleonme,  Tex 

Cleyeland,  Ohio ... 

Clinton,  Ind 

Cookboi-n  Harbor,  Bw  W.  I  . . . 

College  City,  Cal 

CoUegeHiO.Ohio 

Colllnsvill©,  m 

Conoeption,  Mo 

Contoocoolc,  N.  H 

Cooperstown,  HT.  Y 

Cornish,  Me 

Creaco,iowa 

Crete,Nebr 

Cumberland,  Md 

Bale  Entoiprise,  Ya 

1  Ifo  record. 


In. 
i.68 
S.68 

(») 
0.22 

8.eo 

LOT 

(»)• 

&e6 
(») 

6L80 

L 

(') 
4.40 
(') 
4.09 
0.G4 
4.40 
4.66 


4.41 
1.61 
2.14 

r« 

2.46 

8.17 

0) 

0.71 

3.23 

4.05 

S.00 

<») 

1.60 

2.49 

0.71 

0.b8 

2.48 

(») 

0) 

8.01 
3.50 
0.82 
0.75 
4.15 
8.17 
2.74 
0.38 
0.41 
1.85 
(M   I 


In. 
6.70 
3.08 
(») 

aoo 
(») 

0.C8 
4.02 
8.18 
6.88 

<V 
(>) 
2.14 
0) 
6.20 
(») 
7.30 
0.81 
0) 
1.88 
&27 
(») 
8.63 
(») 
4.41 
0) 
4.78 
6.10 
(') 
2.81 
(») 
6L80 


0.7210.07 


6.07 
4.11 
2.6 
(») 
6.51 
2.77 
3.61 
(») 
1.41 
4.43 
2.58 
4.90 
(') 
6.46 
10.38 
1.11 
4.12 
5.01 
(») 
(») 
2.21 
6.00 
4.46 
0.43 
5.00 
3.16 
7. 
1.51 
0.41 
3.64 
(•) 


In. 

6.77 
7.16 

0) 
8.12 

(») 

2.81 

6.67 

7.62 

4.06 

f.} 

6.88 
(') 

6.64^ 
(») 
6.10 
2.76 

8.26 

4.45 

0.07 

0) 

4.87 

L62 

(>) 

8.80 

<!> 

(») 
<») 
6.12 
14.68 
3.08 
3.79 
2.89 

(») 
4.65 
3.23 
4.08 

(») 

2.47 

4.00 

6.20 

4.25 

0.48 

2.24 

2.08 

(») 

6.26 
2.42 

0) 

(») 

6.461 
2.0Ui 
2.88' 
2. 41 1 
4.20! 
4.48; 
6.31' 
1.64 
1.20 
5.14 
(*) 


In. 

L86 

4.40 

0.67 

4.80 

(») 

1.00 

2.48 

4.17 

8.80 

L05 

4.70 

2.45 

(») 

2.80 

(») 

6L00 

6.47 

0.07 

0.80 

2.10 

7.78 

2.60 

8.06 

4.10 

2.86 

2.86 

LOO 

6.02 

2.87 

2.88 

1.92 

(») 

3.20 

1.20 

2.02 

0) 

2.12 

L22 

2.68 
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Monthly  and  annual  preeipiiation,  from  reporl^i  made  hy  voluntarjf  oh9erper»  of  the  Signal 
Service,  United  States  Army,  #>o.--CoiitiDaed. 


rj 


Leetadale,  Pa 

Lenoir,  N.C 

LeRoy.K.T 

Limona,  Fla 

Llncolntoo,  N.  C 

Logan,  Iowa 

Logannport,  Ind 

Lnllng.  La 

Luiienburff.  Vt 

Madison,  Nebr 

MadiHon.  Wis 

Hooatee,  Fla 

HanohcBter,  Iowa 

Manhattan,  Kans 

Manistique,  Mich 

Manitowoc,  Wis 

Marguretta  Township,  Ohio. . . 

Manon.  Va 

Marquntte,  Nebr 

Man*all,Mich 

Mattoon,  111 

Mand.Kans 

Ma.vport,  Fla 

Mazatlan.  Mcx 

McDonosh,  Md , 

Menand  Station  (near  Albany),  ' 

•    X.Y    ..  

Mcndon,  Mass 

Mendon,  Mj^^h 

Milan.  Tenn 

Milledgeville,  Ga 

Milton,  Mass 

Minneapolis,  Minn 

Mouticollo,  Iowa 

Moorcstown,  K.  J 

Mottville,  Mich   

Mountainvillo,  N.  Y 

Mount  Forest,  Canada 

Mount  Ida,  Ark 

Mnscatine,  Iowa 

Nayatt  Point,  E.  I 

Kcillsvillo.  Wis 

Nephi,  Utah 

Kow  Athens,  Ohio 

New  Bedford.  Mass 

Newport,  Vt 

New  Tacoma,  Wash 

NewUlm,  Tex 

North  ( 'olebrook,  Conn 

Northfleld,  Minn 

North  Lewisbnrg,  Ohio 

Northport,  Mich 

North  Volney,  N.  Y , 

Oakland.  Cal 

Orono,  Mo... 

Ottumwa,  Iowa 

Palermo,  N.Y.., 

Paramaribo  (Dutch  Guiana), 

S.A  

PateFBon,  N.J 

Penn  Yan,N.Y 

Peoria,  111 I 

PhillipHburfr,N.J • 

Pierce  City,  Mo 

Phmt  Waterloo,  S.  A 

Pleasant  Grove,  Wash 

Point  Pleasant,  La ! 

Port  Jervis,  N.  Y 

Portsmouth,  Ohio | 

Poway,  Cal ' 

Praii  ie  du  Chien,  Wis 

Princeton,  Cal I 

Princeton.  Mass 

Providenoe,  R.I ' 

>  No  record. 
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*  Inappreciable. 
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Motttkly  and  annual  preoipitationf  from  reports  made  hy  voluntary  ohservers  of  the  Siifnal 
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Pueblo.  Colo 

Paerto  de  JLana,  K.  Hex 
rrown,  Pa. 

:.c 

Ington.N.J _   , 

SeeeiT&KBe0ervoir,I>.C '  6.00  6.82 

Itod  Waiow.Nebr 0.88    (») 

Bicfaardton.  Dale I  (')   <  0.90 

BicfanMfiMi^Ky I  (»)  !  (») 

Bdey.m 0.80;  2.20 


Blpon^Wia 
Boekford.IU 


J,  Ohio 

►.Cal 

j,N.J 

8di]n.KKiB 0.02  0.05 

SottnaiCi^.Cal 

&iItCav.£w.I 

S«Mhrich,in 

8aaBafteLCal 

8lMrioek,Kaiis 

8aowTille,Va 

SeneneLHaaa 

8«nieiTille,lir.J w... 

SMthiiigton,  Conn 

SMidiOraBcaN.J 

Spk«laDd.£d 

Spoogflald,  Ark 

IterjDgfleld,  Mo 

^^lmnr,S.C 

SlBteCoUeco.Pa 

Staten-iUe.lf.C 6.06 


StuioB  AlblDa,  &  ▲. 
tfteriJaitKans.. 
8toekbanLNebr 
Bbid,vt 


9nAnd, 


Ind. 


8«Hiwkk,IU 

Swirta  Creek,  Mioh. 

8jcttKm,ID 

^Pa. 


Jwt  L«avenworUi,Kana. , 

▼e»rmoreland,  Kans 

WbitePWna.l(r.Y , 


1.42  L91 
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2.20 
3.18 
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0.83 
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0) 
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4.49 

0. 
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(>) 
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0) 
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.  0) 
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3.27,  8.66  4.20 
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0.05 

4.99 
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1.00 
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(•)  I  (•) 
(»)  i  3.20 
(1)  I  3.40 
2.671  2.70 
3.47  5.84 
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2.81,  9.36 
0.90,  3.90 
4.29   3.66 
2.94'  3.64   7. 
1.75,  3.53   3.03 
(»)    15.70    (') 
4.20   2.88   5.60 
2.70   3.20   6.40 
2.46i  8.971  2.68 


2.89 

3.70 

5.66 

3.60 

4.53 

3.74 

4.04 

4.94 

5.76 

3.76 

5.18 

2.79 

2.63 

0.23 

5.83 

(») 

4.20 

0) 

6.20 

2.23 

a  17 

4.03 

2.79 

&01 

0. 

3.14 

4.21 

4.88 

1.70 


4.44 

4. 

ao6 

2.08 
1.67 
9.22 
1.70 
8.08 
2.96 
ia48 
4.76 
5.70 
3.16 
2.65 
A.  64 
1.90 
a24 
8.84 
a  96 
4.13 
9.03 
7.11 
4.30 
5.37 
5.78 
4.76 
0.32 
3.96, 
(•) 

3.411 
3.86, 
a  40 
4.79| 
a  30 

a  17 

4.20 
14.65 
4.94 
7.70 
1.89 
a  67, 


a  24'  a  12 

a  40  2.50 
1.74  3.00 
3.36  4.34 
(')  I  (') 
3.68  3.86 
8.22,  a  96 
1.00,  3.80 

a  Oil  a  57 

2.47,  0.74 
3.09'  1.04 

a  i8i  a  11 
1.17I  (») 

1. 93|  2. 52 

a  091  a  28 

a  20;  1.0 
0.24'   (») 
4.03;  a  94 
2.44  a  26 
4.18,  a  53 
7. 23  a  15 
a40  4.25 
a  42    (») 
a  17|  3. 80 

a  29'  a  67 

1-661   O    I 
1.86  a  60 


a  70 
a  14 
(') 
a  40 

2.02 


In. 

(•) 

1.04 

(') 

a  40 
a5u 
a  40 
(») 

a  73 
a  70 

2.29 

a  85 

(') 

a  21 
a  02 

1.46 
1.85 
1.34 

a  09 

1.79 
12.27 
4.95 
a  03 
1.40 

0) 

2.10 

2.92 

2.85 

2.90 

1.81 

0) 
1.73 
a  02 

(•) 

a  92, 
a  00! 
a  82, 

2.36' 
1.70 
1.04 

a  01 

(») 

4.69 

a  76, 
2.241 

2.56i 

a  03' 

1.69 
5.34 
a  37 


a  75  3.68 
5.27 
1.84 
9.50 
a  50 
7.65 
4.621 


a  00 
0) 
1.70 

a  70 

5.85 
3. 14  2. 70 
1.04!  a  86 
a  95  2.01 

a4d  a46 

7.I3I  1.86 

a  42  a  53 

4.20  a  96 
1.23  4.43 
1.47  a  30 
5. 36,  a  88, 

2. 85  4. 50  5. 74 

a  09  a  77  a  07 

1. 15;  a  so;  2. 24 
2.03:  a  04  a  96 
(»)        (»)     2.18 

a64i  a  83  a  95 

a  63  a  471  a  80 

a  90  1.80  a  90 

a  18  a  391  a  75 

a  58'  a  22  1.53 

4. 62,1  a  03  4.31 
1.12'  1.86,  a  01 

a  41;  1.48,  a  09 
4.08<  a  95'  a  42 

1.86  a  23    1.05 

a  44  1.10  a  90 

1.95  a  20  a  02 
1.55   1.35   a  20 

0)  I  L18  ass 
a  12  a  42  a  56 

1.08,  4.91;  1.20 


In. ,  In, 

a  05'  a  78 
(0  i  o.»i 
a  53  a  46 
a  00,  a  60 

0)  4.60 
4.3O1  7.00 
a  36  5.08 
a  20'  1. 17 
a  70  1.50 
1.^8  a  76 
1.70,  a  28 

(»)      0) 

1.90  a  61 

3.70  a  03 

a85  a  15 
(*)    a  89 
a  15  (1) 
a  081  a  06 

0)  I  4.46 
a  641  8. 75 
1.46,  a23{ 
0. 17  20. 96, 
a  24   1.38, 

(')  I  (') 

a  40  a  67! 
a  85  a  78, 
a  35  a  45 

a  80  5.40| 
1.31    a47| 

a  03,  7.62 
1.18  a  87 
1.66!  a  17 

1.71  a  35 

a99|  (1) 

a  96,  1.16 

a  10  (•) 
4.40I  a  80 

L03|  a 
1.97   4.76 

(1)  !  a78 

1.91  a  19 

a48  4.14 
a  90  7.40 

a  63  a  31 
a  02  a  60 


In. 

ia63 


34.96 


47.65 
4a  64 


saio 

H'tj 


47.14 
4a  98 
40.44 
60.88 


a27 

1.60 
L23 

a  86 
a  03 
a  34 


a  60 
a  07 

1.62 

a  70 
a  28 

4.72 


a  241  4. 74 

(»)  a  70 

1.13  a  83 

a  81  a  53 

a  10  a  00 

L  64  a  54 

a  23  4.63 

i.a^  a  70 

1.46  a  38 


4a  81 


8a  80 
3a  67 


34.81 
44.76 


4a  98 

48.65 

4a  62 
4a  50 

8a  12 

44.*84 

41."  i? 


63.00 
87.87 
44.26 


a  9^ 

L4 


>  Ho  record. 


a  50  7. 00'  a  00 
a  75'  a  75  (») 

a64  L12  a60 
a  90  (')  '  3.16! 
Inappreeiable. 


1*( 

1.85 

a  61 
a  62 
a  95 

4.36 
1.08 
1.45 


L52i 

a  67 


to  a  99 

a  14 
a39 

<*>  \ 

a  49 

7.00 

a  831 
1.93! 


3a  91 
6a  18 


41.92 
29.21 


5a63 
31.16 


(»)  I  (>)  , 

a  32  a  06 

a  30   4.68' 


5L64 
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JlianiMj/  and  annual  prddhUafUmy  from  repartf  made  by  volnniarff  ob^eners  of  ihe  Signal 
Servioe,  Uniied  States  ^rmy— Oontiiiaed. 


WflUuMtciwii,  HaH. 
Wilton  Centn^lll... 

Wood8took,lird 

Wood8took,N.H.... 

Wood8to6k.Yt 

WoToetter,  jCms  — 
Wyandotte,  Kana . . . 

Wythevme,Va 

Wyth©vlUo,Va* 

Tates  Centre^  Kana . 
Tntan,  Kelir 


In, 
1.75 

fn 

OwlS 
3.00 
8.92 
&04 

r» 


In. 
8.76 

8.60 
S.82 
8182 
6.28 
8.61 
6w88 


In. 
8.80 

7.66 
6.72 
4.48 

2.87 
2.66 

ao4 

(') 

1.00^ 

(») 


In, 

L88 

(*> 

8.62 

1.63 

2.26 

2.81 

4.20 

8.36 

2.66 

^86 


In. 

2.61 

(*) 

(») 

8.20 

^k 

2.50 
8.78 
8.41 


2a.  I  Jn.  •  Ja. 

2.0«  8.72 

L48'  4.84 

a.47(  5t05 

4.271  2.15  40.17 

4.86;  4.66  

4.85,'  4.00 

2.2r  6.76  a37 

1.15  1.64 

1.21;  8.02  39.10 

0)    (»)  

L62  2.26  28.88 
^02.  (»)    


■Ko 


*  Three  and  one>lialf  mllea  from. 
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APPEN  DIX    3a. 
ir*«ttljl  oiui  aMtnuU  pno^UaHon  at  mUitarypott  hotpUaltfor  ihe  ytar  ending  DeeemVer 

oly  loo4. 


StatloiM. 


I 


'I 

0 


b    I 


J}V»rt,Dak., 


AlMCnsUluidTOal. 

A]ttellalaiid,Cal 

Annftboine,  Fort,  Hont 

BHiaBeaa,Poit,Sl» 

BeoieiaBMTaoka.Cal 

BidireU.  Fort,  Cal 

Bndy,  Fort^Kioh 

Bridfcr.  ForLWyo 

Brown,  Fort,  Tex 

Baford.For(kI>«k 

Cobunbns.  Fort,  N.  Y.  H 

Conebo,  Fort.  Tex 

DftTiiI*8lalHid,K.Y 

EDia^Fort,  Mont 

Fnd  Steele,  Fort,  Wyo 

GMtoD,  Fort,  Cal 

HandUon,  Fort.  K.  7.H 

Keo^Fort»  iKomt 

XkBttli.Fort,  Oreg 

Lewis.  Fort,  Colo 


Lj»ii,Foit»Co]o. 

]aSionBuTaoka,K.T 

XsMB,  Fort,  Cal 

ICeDanaft,  Fort,  Nev 

VoDowell,  Fort,  Alia 

HeHeiir7,F0rOi[d 

Xcade,  Fort  Dftk 

If^ave,  FOrt.  Alia 

Monroe.  Fort,  Va 

Hoant  Vemon  Barraoka,  Ala  . 

5i«aia,  Fort,  N.  7 

PoBbSna,  Fort,  i>ak 

PUttsbore  Barraeka,  K.  T. . . . 

Pratidio.  Cal 

lUndall.  Fort,  Dak 

SOM,  Fort,  lad.  T 

T>oltiTMon,  Fort,  Vebr 

Saiat  Ancoatinek  Fla 

Shaw,  Fort  Moiit.«>««*«a«>>>< 

^nMton,FortI>*k 

Sneniag,  Fort,  Minn 

SpokBiw.  Fort,  Waoh 

SaIl7.Forti>ak 

Tottia,  Fort.  Dak 

Townend,  Fort,  Waah. 


Townend,  Fort,  W 
IlBioiL  Fort,  v.  M« 

▼«itMBt.K.T 

^napite,  Fort,  H.  Hex. . 
TaSrFivt.Dak 


In, 

0.68 

8.96 

6.85 

0.42 

8.40 

4.57 

2.96 

L22 

a48 

0) 

0.13 

&06 

v.^  0.80 

8.60  3.00  &29 
1.85  0.75  0.82 


In. 

1.00 

8.10 

4.05 

0.16 

7._ 

8.61 

L14 

0.78 

0.86 

(») 

0.11 

S.48 

a4o 


7.68 


In. 

0.72 

6L08I 

7.821 

0.53' 

6.25J 

7.93 

6.67 

0.69 

0.88 

(») 

a  10 

4.62< 
0.60 


1.80 


6.16  7.80 
6.06>4.22 


0.87 


2.68  L88 


0.80 
8.02 


&90 


a95  8.41  4.24 

*  (>)     0.40 
2.87  2.45 

^^  8.84  5.94 

6.72  4.80  4.88 

a  14  4.87  8.47 

A.88  6,99  6.42 

0.37  0.83  2.26 

0.00  LOO    0) 

6.10  a  56  0.53 

6.45  4.76,14.68 

2.26,  2.75;  2.27 

aio,  a8o  1.81 

L88  L84  8.49 
8.64  4.12!  6.86 


a58 
0l46 

a4o 

L67 

0.83 

a85 

(») 

0.00 

0.29 

0.68 

2.86 

a  18 

a28 


a  47 
a  18 
aso 

8.42 
a82 
a82 
1.34 
1.02 
0.47 
0.54 
1-77 


0) 
0.50 


2.98 

<!> 

(») 

L92 

0.41 

0.82 

a  86 

0.42 

0.87 

0.08 

0.11 


a54  0.28 


o!86  a29 


In. 

1.881 
7.84' 
6.67, 
0.25 
6.06 
4.16 
0.68 
L27 
0.87 
(») 
0.82 
(») 
4.60 
L85 
LSI 
0.96 
6.89! 
8.16 
L20 
L76 
(») 
LIO 
0.54 
4.84 
4.52 
0.06 
L86 
5.04 
0.67 
1.42 
6.61 
0.71 
L86 
LOS 
5.10 
2.80 
8.64 
L49 
2.14 
a  59 
L26 
L88i 
1.30 
2.28 
2.90 
2.10 
0.28, 
3.8n 

(*) 
L60 


In. 

2.00 

a 

0.12 

3.03 
9.75 
a  10 
0.40 
2.73 
LOO 

(») 
0.14 
4.12 
9.83 
8.42 
2.98 
2.92 
L 
4.49 

0) 
0.74 


LOS  L24 


8.11 

3.25 

(») 

3.20 

0.45 

2.49 

8.58 

0.29 

L53 

&79 

0) 

L25 

2.29 

0.14 


In. 
6.16 
2.11 
2.66 
3.95 
1L99 
2.47 
4.20 
L4d 
0.10 
(>) 
0.24 
5.45 
L77 
a  78 

a5o 

0.80 
L50 
4.76 
(») 

a  14 


L60 
0.99 
a  00 

4.441 
0.09, 
a  04; 

0.48 
0.00 

a  99, 

7.76 
LIO' 

L60| 
1. 


L70  4.31 
a  79  4.44 
2.85  L53 
1.73  7.43 
0.74  0.97. 
a  00  L32l 
2.42,  a  42' 
(»)  I  L  52: 
2.041  a  00 


In. 

a8o 
0  01 
(») 
0.00 
1L80 
aoo 

0.67 

a  14 

0.50 
0.08 
L94 
7.20 
a  20 
2.96 
a  48 
0.14 
0.12 
a65 

a62 

0.34 
0.24 
a20 

a  98 
aoo 

L20 

(«) 

7.80 
L20 
(*> 
(») 

a  61 

L61 
(») 
L98 
(*) 

a32 
a  21 
a  25 


In. 
4.18 
0.25 
0.06 
a  59 
a  89 
0.03 
0.08 
4.29 
a90 
0.48 
0.25 
a  72 
a96 

ao6 

LIO 

0.70! 

0.00 
10.04| 
L76 

fj 

L70, 
0)  I 

0  00, 

(«)  I 

L18 
L62 

aso 

0.00 

a  12 

4.98 
0.55 
0)   i 

a  19 
0.00 
a  39 
a22| 

LOO, 


In. 

aoo 

0.80 
0.25 


In. 

L20 

a97 

71 


a  74  0.41 


0) 


<») 


0.16   L07 


L65 
7.00 
0.74 
7.50 
0.18 
0.22 


0.73 
4.85 
0.18 
10.17 
0.12 

aso 


a64  4.16 
0.88  446 


a  5410. 02, 
a66   0.50 


a  45 
a  10 


0.08 
0.07 
4.93 

a  80 

L04 

a94 


1. 
a  23 
a  06 

a5o 

L18 

aoo. 


0.82   0.20, 
a  57   0.72 


L92 
0.86 
0.76 

a  40 

L78 

aso 


4.27 

a  61 


4.65 
0.24 
a28 
0.46 
0.46 
0.88 
L15 
0.20 

aoo 

(«) 
L69 

a  10 

(«) 

0.28 

0.00 

0.16 

L15 

0.70 

(») 

LOO 

0.30 

0.04 

a  91 

0.50 

L71 

a  29 


5.94! 
2. 02 
7.80. 
0) 

4.64 
4.90 


1, 

0.68 

LOS 

a  41 

0.14 

L22 

a  10 

0.79 

a63 

a94 

L05 

0.98 
0.75 
0.07 
0.20 
5.76 
0.a5 
(') 

a  42 
a  18 
a97 
4.66 
0.34 

L05 

0. 
L43'  a  63 
5.51'  a  37 
L66  L18 
0.76  1.04 
LOS,  0.98 
a  04  a  14 
1.08  (»)  ' 
LOO  (t)  I 
0.70,  L66, 
L94   0.39 


In. 

0.80 

0.05 

a  85 

0.42 

0) 

a  01 
(«) 

L25 
0.03 
LIS 
L32 

ao2 

L50 

aoo 

0.00 
0.16 
0.84 

a  01 


In, 


In, 


LOO  25. 82 

4. 60  2a  81 


7.85 
0.78 
a46 
7.19 


8a89 
15.80 


3L29 


a  38  25. 46 
"""3L42 
.7.24 


a32S 

0.25. 

0.fi 

a04|  7.88 

a44. 

5.8536.21 

a  02,39. 85 

L  80,2a  02 

LIO 

14. 49  4a  96 


a40 


a26^  0.24 

aos 

4.30 

(') 

aos 

5.80 


5a  18 


27.40 


L8834.86 

4.14 

a  00  4a  29 
0.90,2a  97 

6.69 

a  021 

a  10,69. 37 
1. 761 
a  62. 


0.20 

a  49 

L14 
0.00 
0.48 
a  91 
0.53 
0.00 
0.58 
4.73 
0.77 
a  25 

ao3 

0.19 

a 04  LOS 

a  381  2.50 

0.15,  (») 

a87  L87 40.87 

a  841  (») 

0.52!  1.31 

0.4.5  L41 

(')    I  (») 

0.17  0.63 

0.25,  0. 

0.39  L57 

(»)  (•) 

5.00  a  20 

0.54'  0..50 


L262a76 


2a  18 


14.84 
19.67 
ia56 


I 


20.8 


I 


iHaxaoord. 


'Inapprooiable. 
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APPENDIX    33. 

Monthly  and  annual  predpitatian  at  stations  on  the  Central  Pacifio  and  Southern  Padfc 
Railroads  and  connecting  branches  for  the  year  ending  December  31,  18B4. 

[Copied  firom  the  records  on  file  at  the  office  of  the  chief  engineer  C.  P.  B.  B.] 


Alfca,Cal 

Anaheim,  Cal 

Antioch,Cal 

Aptoa,Cal 

Auburn,  Cal  

Battle  Moantaln,  Kev 

BensoD,  Ariz 

J^eowawe,  Kev 

Biahop  Creek,  Nev 

Bine  Creek,  Utah 

Boca.Cal 

Bordeu,  Cal 

Brentwood,  Cal 

Brighton.  Cal 

Brown's,  Nev 

Byroo,Cal 

Cabazon,Cal 

Caliente,Cal 

Calistoea,  Cal 

Carlln,Nev 

Casa  Grande,  Ariz 

Chioo,Cal 

Chualar.Cal  

Cisco,  Cal 

Colfax,  Cal 

Colton,Cal 

Corinno,  Utah 

I)aggott,Ca] 

Davisville,  Cal 

Delano,  Cal 

Delta,  Cal 

Demiug,  N.  Hex 

Dunni^'an,  Cal 

Elko,  Nev 

ElPaao,Tex 

Emigrant  Gap,  Cal 

Parmiugton,  Cal 

Fenner.Cal 

Fresno  City,  Cal 

Gait,  Cal 

Gilroy,Cal 

Golconda,Nev 

Goshen,  Cal 

HaUeck,Nev 

Hawthorne,  Key 

HoUister.Cal 

Hot  Springs,  Key 

Humboldt,  Nev 

Indio,Cal 

lone,  Cal : 

Keeler,  Cal 

Keene,Cal 

Kelton,Utah 

Kingdburg,  Cal 

Knight's  Landing,  Cal 

LathTop,Cal 

Lemoore,  Cal 

Livermore,  Cal  

Lordsbarg,  N.  Mex 

Loe  Angeles,  Cal 

Mammoth  Tank,  Cal 


i  s 


In.     In. 
8.60I  a  60 
2. 80 10. 58 
3.50;  3.64 
0)       0) 
6. 33   7.  € 
0.70|  0.23 


0.20 
0.75 
(») 
1.14 
4.60 
1.99 
2.62 
2.08 
0.56 
2.41 
(») 
2.00 
«.67 
1.20 
0.75 
2.48 
1.72 
&40 
7.54 
1.00 
0.55 
0.48 
8.07 
1.61 
(») 
0.81 
8.26 
1.20 
0.25 
8.22 
1.44 
0.15 
2.29 
L70 
2.04 
0.69 
1.5C 
0.60 
(•) 
1.05 


0.63 

1.60 

0) 

0.70 

6. 

4.48 

3.84 

3.68 

0.68 

4.15 

(•) 

4.08 

4.42 

1.79 

(') 

2.10 

(') 

12.00: 
9.73 

11.88 
1.90 
1.44 
8.78 
2.88 


■III 


In. 

6.70 
5.73 
(') 
10.17 
1.04 
1.20 


In.  I 

1.75. 
2.62 

(»)  I 
8.02, 
1.64 


1.82 
1.08 
5.6' 
5.17 
14.65 
12.27 
4.05 
3.80 
1.17 
5.09 
_  __  1.98 
0)  I  V) 
0.70,  0.20 
3.21  6.78 
1.00  1.40 
0. 20'  0. 12 
10.2015.18 
5.041  6.53 
1.30  1.25 
3.18  2.81 
4.09  5.46 
6.65  7.24 
0.78  1.81 
3.80  1.71 
0.72  1.99;  1.80 
0)  I  (')  I  0.18 
3.80  4.38|  2.66 
0.701  O.8O'  <^)  0.44 
1. 20  0. 75  0. 39|  0. 51 
0.00;  3.16  0.62  0.41 
2.81I  6.13  7.87,  6.51 
(»)  I  O  '  (')  0.20 
2.I4I  7.46  4.80  3.16 
0.05;  0.72  2.20!  1.80 
2.471  4.09,  4.09,  2.17 
3. 68'  3. 53'  4. 88'  3. 15 
1. 14;  4. 17i  4.  86l  2. 57 
8.501  8.21  3.40!  3.25 
4  03  5. 20  6. 92  2. 70 
0. 80  0. 1 J  2.  lUi  0. 20 
8.0210.74  9.85  3.15 
(')      1.881  0.22|  0.07 


0.96  0.77i 
0.94,  0.051 
(')  2.16 
5.10  1. 00 
3.29;  2.47 
4.181  2. '^21 
5.  82;  3.  54' 
0.36'  0.72 
5.  61;  2.  50 
(•)  0) 
5.00!  2.90 
0.78.  5.98 
1.42 
0.00 
2.93 
2.73 
10.10 
10.94 
2.85 
2.10 
0.10 
3.07 
2.31 
(0 
0.20 
2.78 
0.72 
0.07 
10.84 
4.72 
0.15 
2.85 
2.C9 
3.  SO 
1.91 
1.97 


In.  I 
0.50 
0.54 
0.00 
0) 

0.85, 
1. 29 

o.ool 

1.29' 
0.00| 
l.Ol 
0.30 

1.77 

(') 
0.25 
0.11 
0.00 

(') 

1.10 

0. 421 

1.581 

0.00 

0.401 

(»)  I 
O.OOl 
1.38 
2.90 
1.75 
0.49 
0.00 
(*) 
(') 
0.00 

(*)  ! 
0.65 

o.ro 

2.10 

0.35J 

1.09 

l.lll 

0.58 

0.34 

1.511 

0.54' 

LO3: 

0.69 

0.62 

0.291 

0.00 

0.4gI 

0.80 

1.60i 

3.23' 

0.81' 

1.00, 

0.00 

0.36' 

0.40 

0.20 

(') 

0.701 

0. 19! 


In.  .  In. 
3.00   0.00 
1.28  0.00 


1.15 

(•) 
1.23 
2.18 
0) 
2.25 
0.00 
0.52 


0.00 

(•) 

0.00 

0.0U 

0.70 

0.00 

0.00 

0.00 


1.40i  0.00 


i'l 


j_ 


1.73 

1.51 
1.55 
0.49 


0.00 
0.00, 
0.00, 
0. 15 


1.54i  0.00 
(»)  (')  I 
1.28|  0.001 
2.O61  0.00 


1.85 
(») 
2.11 
1.78 
8.54 
8.01 
0.82 
0.70 
0.00 
L89 
0.22 
(>) 
0.00 
2.59 
1.27 
(') 

2.77 
1. 

0.05 
1.20 
1 
1.24 

<:> 

0.56 

0.89 

1.85 

1.28 

(0 

0.00 

2.03 

0.80 

1.79 

0.85 

U.92 

1 

1.02 

1.49 

1.73 

0.00 

1.30 

0.00 


0.07| 
0.00 
0.00 
0.00, 
O.OO1 
0.00 
0.GO, 
0.20 
0.00 
0.00, 
0.00 
(')  I 
0.52 
0.00 
0)  I 
0.00 
0.00 
0.00, 
0.00 
0.00 
0.00 
0.00, 
0.00 

0.00! 

0.03 
0.00, 
0.00 
0.04 
0.00 
0.00, 
0.00 
0.00 
0.00 
0.16 
0.00 
0.00 
0.00 
0.00 
0.00 
2.20 
0.00 
0.00 


0.00 
0. 00 

(«) 

o.ool 

O.OOj 
0.10 
0.27 
0.001 
0.00, 
0.00 
0.00| 
O.OOj 
0.001 
0.00 
0.00 
0.00 
0.00 
0.U0 
0.00 
0.26 
2.37 
0.00 

(•) 

0.00 

(«) 

0.25 
0.30 
0.00 

a  00 

0.00 

(») 

1.04 
0.00 
0.00 
1.56 
0.00 

a  00 

(') 

0.00 
0.11 
0.10 
0.00 
0.14 
0.10 
0.d5 
0.08 

(») 

a  00 

0.00 
0.20 
0.00 
0.34 

0.00 

(») 

0.00 
0.10 

1. 

0.00 


III 


I 


in.  In. 
0.12'  1.00 
0. 00,  0. 16 
(>)i  L25 
(*);  1.66 
0..56j  a.  25 
1.12,  1.941 
0.30;  2.80 
0.93  0.58 


In. 

0.00 

0.84 


I       . 


In. 
14.06 
3.72 
2.89 


O.OulL34i 
0. 00  16. 37' 


0.00 

1.80 

0.00 

a  00 

(») 

0.23 

0.06 

a  00 

0.00 


0.00 
0.50 
0.80 
0.16 
1.20 
1.42 
1.36 
1.23 
0.00 


u.00|  0.2-i 


a  19; 
0.74 
0.00 
a86 

0.07 

0.00 

0.80 

0.00 

2.90 

(*) 

0.28 

0.00 

(») 

0.80 

0.04 

1.00 

(0 

0.61 


1.83 
1.3' 
1.31 
1.40 
2.08 
2.82 
2.65 
0.26 
1.05 


1.48 

0.00 

6.01 

1.63 

1.28 

0.69i 

(») 

1.93 


0.00 
0) 
0.00 
0.00 
0.10 
U.OU 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.26 


1.82 
2.50 
L84: 
1.00; 
2.501 
8.2U| 
4.711 
2.69; 
6wl7 
0.61 
8.38 
2.05 
8.25 


0. 06 16. 08 
0.00   2.80 


0.00 
0.00 
a  24 
Q.0O 
(«) 
0.12 
0.06 


3.20 
5.28 
3.79 
05 
23.00 
8.98 
8.66 


56(16. 


Oi09|  1.15 
0.00    (4) 
0.00,  0.85 
0.00   1.81 
0.12'  1.73 


0.00 

0.16 

0. 

(') 

0.00 

0.00 

0.05 

0.00 

0.00 


0.67 

0.00 

(») 

0.00 

0.00 


0.44 
0.36 
0.80 
0.06 
1. 


0.00   0.83 


0.00 

0.00 

0.00 

0.00 

(•) 

1.97 

0.00 

0.35 


1.28 

0.00 

1.82 

0.00 

2.56 

(») 

0.26 

1.46 


O.IO  0.82 


0) 


0.80   1.14 


2.35 

aoo 

0.00 


0.26 


2.56 

0. 

0.00 


In. 


2&ie 

20.78 


52.41 
11.96 


10.ir7 


28.60 
20.G 
18L26 
2«.24 

20.77 

46.38 
14.99 


23.19 


76l06 
71.82 
27.05 
ia95 


5.26  23.41 
2.16 


14. 

L85 

7.16126.10 

3.41. 

0.57, 

31.20!  82.95 
6.21.  26.85 


0.08  a  96 

0.00  ao6 
0.06  ass 

0.00  1.12, 

O.C0  ^"' 

0.00  1.83. 

0.00  a  621. 


28L65 

33.06 


aoo 

0.00 

0.0U 

0.00 
0.00 

0.00 

0.80 

aoo 

0.09 

aoo 
aoo 
0.20 
a  02 
0.00 
a  86 


a 
a 
a  611 
aoo| 
a  22 

0.701 

5.22 
a36j 

4.56| 

a  56' 

2.97| 

a  87 
a  221 

1.46 
4.21 


0.00  a87 


last 


4.68 

3a  78 


3a  71 

18165 


27.65 

ia06 

84.12 

2.71 
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MimiKhf  and  amnudt  pre<Apitation  at  statioM  on  the  Central  Paoifio  and  Southern  Paeifio 
EailroadSf  ^o.— Continned. 


MKieopiSAiii.... 

HvtiiNNLCal 

MHT8me,Ca] 

llnik>Park.Cal.. 

Xeroed,Cal 

Modesto.  Gal 

]I((}aTe,Cal 

IfoDterev,  Cal 

KspaCity.Cal.... 

Neetik8,Arix 

NewhallCal 

2Hlw,Cil 

OftkUn<t,Cal 

Ofdeo^Utah 

OdaiKl.Cal 

Olego,Nev 

Fft|aro,Cal 

P2bnd«sireT 

?UitaBo,Am 

Peteloma,  Cal 

FfeataDtoD, Cal ... 
PmsioDtaTj,  Utah 
Bavai]ui.Cal  ..  .. 

S«dBla£E;Cal 

Sedduie,Cal 

SaM.NeT 

BoekBii,  Gal 

fiaera]iMinto,Cal... 

8rii]iaa.Cal 

BtB  Fernaodo,  Cal 

€niJoi6,Cal 

Sin  Mateo.  Cal... 
SaSiinon,  Aria... 
8utaCnia,Cal..., 

&Mad,Gal 

SeathYalkjo^Cal 

fc5dn,Cal.. 

Stockton.  Cal , 

JT.Cal 

Teeoma,  Not 

TahaouKCal 

Te]iJdiipa.Cal.... 

T«uant,Cal 

T^vnoe,rtab  

TesMHin,  Aria.. 

5w>o.N©T 

^^.Cal 

uaekee,CaL 

5"«oii,Aria 

lUMe^Cal 

Jniock,Cal 

▼■dawortli,N«T.. 

jyh,3reT 

3Seoz,A2ia 

^IBaina,  Cal 

WfflowTCal 

▼oodiand,  Cal.... 
Tona,  Aria 


In. 

2.20 

7.97 

3.81 

4.60 

5.38 

3.89 

2.17 

6.08 

5.72 

2. 

9.73 

5.41 


In.     In. 

1.05  8.58 
3.57!  4.05 
2.49  2.82 
3.35,  4.07 
1. 641  4. 30 
0.75;  2.01 
1.771  7.07 
2. 60  4. 34 

8.02  3.89 
O.0d  1.86 
6. 6614. 53 
3.78;  6.18  _. .. 

2.03  4.46;  8.18 
0.77  2.21  3.63 
8.38  1.58  4.31 
1.05  0.85.  1.20 
2.68  6.38  5.83 

1.00  2.17 

1.64  0.63 

3.96  4.86 

6.18  6.53 

1. 75  1. 08:  4. 37 

9.50,  6.06  2.15 

2.60  7.90 

3.94  (>) 

1.25,  1.30 

4.56  5.77 

8.85:  6.60 

4.63|  4.69 
10. 60 10. 61 

3.68;  6.23 

4.881  6.38 

0.60'  2.21 

5.27.  8.76 

4.24  a  74   ._. 

a  2:1  6.06  3.14 

&80  7.00,  2.25 

4. 02'  6. 77  2. 65 


0.88 
0.81 
4.85 
a  41 
0.90 

a  73 

5.45 
L70 
a27 
a  71 
L52 

a  00 
a  18 
a4o 

0.40 

a8o 
a  74 
a62 
aoo 

L68 


In. 
0.10 

a  17 
a  67 
a  76 

&60 

a86 

(») 

a  75 

0.00 
0.10 

aR5 
a  74 

4.58 

a  85 
a  97 

1.91 

a  61 

1.50 
0.00 

a53 
a  14 


4  _ 

2.65 
0.35 
4.19 

a  60 
a  87 
a  48 
a  38 
a  40 

0.00 
6.78 
1.67 


a64i  4w48  6.'33|  a78 


7.60ia70 
L48  a  20 
0.10  0.87 

a  15  a  08 


1.54 

&23 
0.70 
0.22 
0.70 
0.90 


7.26 
5.96 
0.90 
1.81 
0.78 
a  43 


a  10 la  60 

1.06   1.27 


4.04 


a  46  1.85 
10.09 


6.651L20 


0.08 
1.16 
1.47 
a25 
a  70 
0.64 

a  01 
a  42 

L05 

a  47 


a3o 
a97 
ao4 

0.50 
0.70 

a44 

L58 

an 

LOO 

a44 

Lll 


1.58 
1.75 

a  68 
a27 


a36  aoo 


a  14 
a64 


aoo  a 


a  98 

1.17 
1.86 

ao8 

4.80 

a28 

4.60 
1.48 


a  16 
a  61 


4.19 
L74 

a  23 

1.87 
1.65 


a  20 

1,97 


aoo 

1.14 

ao2 

1.96 

a68 

1.53 

a  88 
a  07 


In, 

aoo 
aoo 
aoo 
aoo 
a  86 
a  15 
aoo 
a  36 
a  13 
a  75 
a  17 

0.18 

a  30 

1.51 
0.23 
1.26 

a  32 
1. 
a  83 
a  31 
a  05 

1.42 

a  20 
a  25 
aoo 
aoo 
aoo 
aoo 
a  71 

1.05 

a  05 
a  05 
a  84 
an 

LIS 

aoo 
a  65 
a  81 
a  30 
a  80 

L74 
1.10 

(') 

L26 

a  14 

L02 

a  28 

LOO 

a  10 
aoo 
aoo 
a  48 
a  73 
a  27 

L48 

a  07 
C) 
a  12 
a  19 
aoo 
a  27 


In. 

0) 

aoo: 
LI8 
a  16 

L73 

a  99 
aoo 
L80 
a  12 
aoo 

1.67 

a  69 
a  83 
a6(i 
a  65 

L2l 
L47 
L72 
(») 

a  80 

L78 
L02 
L65 
L24 

aoo 
a  80 

L20 
L35 
a  54 
(') 

a  15 
a  01 
a  08 
a  48 

L56 
L71 

a  75 

LOS 
L69 
4.04 
a  80 

a  50 

L55; 
LOS 

L42 

a4f! 
aoo 
a  55 
a  05 
1. 
a  10 
L02 

L98 
L40 
L57 

an 
a96 
a  90 

L83 

<:> 


In. 

0) 

aoo 

aoo 

0.00 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

0.0i» 

aoo 
aoo 
a  04 
aoo 
a  05 
a  40 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
auo 
aoo 
aoo 
aoo 

L21 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

aoo 

a  10 

aoo 

aoo 

aoo 

a  03 

(*) 

aoo 

aoo 

aoo 

a  65 

aoo 

aoo 

a  06 

aoo 

L26 

aoo 
aoo 
ass 
aoo 
aoo 


In. 

0.00 
aoo 
aoo 

0.05 

aoo 

(•) 

a  10 

a  07 

aoo 

aoo 

aoo 

aoo 

aoo 

a 


In. 

a  40 
a  13 
aoo 
a  04 
aoo 
aoo 
(») 
a  03 
(») 
aoo 
aoo 
a  34 
a  20 
a  41 


aoo  a 20 


a 

a  15 

a  22 

a60 

a  02 

aoo 

aoo 

a  25 

aoo 

(') 

aoo 

aoo 

(») 

a  09 

aoo 

aoo 

0) 

a  47 

a  10 

a  10 

aoo 

aoo 

aoo 

(») 

aoo 

aoo 

a  10 

aoo 

a  64 

a  22 

a  05 

aoo 

a  13 

aio 

aoo 

a  70 

aoo 

aoo 

a  02 

a  17 

L88 

aoo 
aoo 
aoo 


(«) 


a  42 
a  18 

LOO 
L45 

a  18' 
a  08 
a  17 
a  10, 
a  20, 
a  02 
aooi 
(')  I 
a  48' 
a  14 
aoo 
a  08 
a  17 
a  40 
a  33 
aoo 

<i> 

<? 

(0 

0) 

aoo; 

aool 

L83, 

(»)  ' 
aoo 
a  27, 
L61! 
a  021 
a  80 
aoo 
(') 
a  45 
aoo 
ao8 
a  06 
a  28 
(«) 
ass 
a  18 
aoo 


aoo  (») 


(>) 


In. 
a  43 
L13' 
L74| 
<») 

a  54 

L20 

ai3| 

L81 

a  70 

(*) 

aoo 
1. 
a  77 

L46 

0. 

LOS 

L92 

LOO 

a  80 

(') 

a  99 
a  56 

0. 

LOO 

L36 

aoo 

L85 

L80 

1.81' 

a  42 

0) 

L78 

1. 

L37 

L78 

LOO 

aoo 

L58 

a  70 

aid 

aoo 

a 

a 

a  13 

L76 

aoo 

L25 

a  82 

L60 
L50 

a  16 
ass 
aoo 
a8o 
a  49 
a  45 
a  69 

L92 

0) 
aoo 


I 


Ifi.     In. 

a  08  a  08 

aoOi  4.76, 

aoo;  4.24 

a27|  4.92' 

a  02,  a  63 

0. 00  a  62 

(»)  I  (*)  , 
a  80,  a  33 
a  00  la  16 


In. 


27.38 
ia44 


2a  79 

iaii 


L 10  a 

aoo  5.75 

0.00  6.111 

aoo  a 96 

aoo  4.o:{ 

aoo  a  15 

0  20  7. 4.'> 

0. 00;  a  07 

a  85  4.70 

a  12!  a  07 
aoo  4.47 
(')  I  1.40 
a 80.  auo 
aoo'  aoo 

0. 00  14.  51 

a  00!  0.77 
(»)  I  7.75 

aoo   7.40 

a  181  4. 

(»)   !  4.96 

aoo  aoo 


0.21 

aoo 

0. 

a  30 

aoo 

a  81 

aoo 

aoo 

aoo 

a  40 

0) 

aoo 

a 

a  12 

aoo 

aoo 

aoo 

aoo 

aoo 

a  70 


44.20 
29. 37 

3a  85 

ia49 

20.  05 
11  72 
3ai4 

laio 


2a  72 


2a  59 
29.37 


9.17 


27.69 
2a  46 


7.8 
LOS 

a  91 

L74 

aosi. 

a  82  25.88 
6.49. 
7.46. 
a  40 

ass 

L69,- 

(») 

a  76 
ail: 

L38i. 
LSI  . 
a  20 

a  49' 
ia24. 
a  90 


ia37 

87.73 

laoo 


5a  37 

ia4o 


2a  24 
37.61 


ia60 

14.81 


a  08  a  61 
aoo  a46 
aoo  a85 


aoo 
a  21 
aoo 
aoo 
aoo 
aoo 
aoo 


L80 
a99 

4.27 

4.18I 
a  82 

4.63; 
L9l' 


4.72 

laoo 

14.66 
4.37 
1L76 
14.46 
]a44 
2L83 
20.90 
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APPENDIX    34. 

PreoipitaiUm  at  the  ootUm^egioH  BtoHom  of  the  Signal  ServUie,  United  Staim  Armi$,  /or 
tU  mimthB  July  to  October,  1864,  inelneive,  and  May  and  June,  18cJ5. 


Stotions. 


188i. 


^ 

i  ; 

i 

< 

Jnehst. 

Indist. 

JndM. 

7.82 

2.16 

3.67 

8.84 

2.97 

8.51 

9.61 

1.73 

5.41 

8.08 

4,28 

2.68 

4.47 

6.81 

6.08 

8.67 

7.38 

3.18 

8.82 

3.57 

0.78 

1.85 

1.07 

0.26 

7.W 

].45 

L60 

7.87 

2.32 

0.08 

8.73 

0.06 

0.86 

8.21 

6.07 

4.27 

0.84 

6.80 

11.03 

4.08 

8.84 

6.65 

1L28 

&46 

2  13 

0.63 

5. 01 

0.56 

a62 

8.42 

6.44 

4.70 

4.10 

4.03 

6.88 

6.61 

6.01 

3.07 

5.40 

4.10 

7.02 

2.84 

aoo 

8.41 

4.36 

4.28 

4.45 

5.14 

6.00 

3.99 

4.38 

6.40 

8.62 

2.04 

a64 

1.40 

0.42 

8.26 

2.48 

8.53 

6.09 

&82 

4.66 

L40 

2.81 

L26 

0.70 

2.80 

4.68 

a.  16 

8.57 

3.76 

0.88 

6.23 

6.74 

1.80 

0.84 

0.85 

0.15 

6.02 

&11 

8.63 

0) 

1.47 

0) 

'5.00 

7.02 

0) 

4.68 

8.30 

a84 

5.62 

7.86 

2.02 

8.77 

8.72 

O.60 

6.77 

8.12 

8.18 

8.66 

L58 

2.36 

3.74 

»a46 

4.65 

L85 

2.00 

0.44 

6.14 

2.05 

1.06 

0.74 

4.03 

(») 

4.86 

10.13 

2.60 

2.68 

L02 

0.06 

2.46 

2.08 

0.08 

4.80 

1.28 

L82 

6.22 

1.43 

(») 

6.51 

1.79 

1.37 

4.04 

0.52 

1.18 

7.25 

1.42 

0.00 

8.45 

8.70 

1.11 

s 


188S. 


Wilm1ngtoii,N.C.: 

Chariotte,N.  C 

Cheraw, &C  

Florence,  S.C 

Goldsboroaffh.  N.  C . . . 

Lmnberton,  ll.  C 

New  Berne,  N.C 

Balel«h.N.C    

Sabsbury.N.C 

Wadesborough,  N.  C . . 

Woldon,N.cr: 

Wilmington,  N.C 

(Iharleston,  S.  C. : 

Branchville,  8.  C 

Charleston.  S.  C 

Hardeeville,S.C 

Jaokaonboroogh,  &  C. 

Kinji^ston.  S.  C 

Saint  George's,  8.0... 

Saint  Matthew's,  S.  C. 

YemM»oe,  S.G 

▲ngnsta,  Ga. : 

Allendale,  S.C 

Athens,  Ga 

AngnHta,  6a 

Bate8barg,&G 

BlackviUe,S.C 

C8niak,Ga 

Chester.  S.C 

(Jolambia,  aC 

Greenwood,  S.  O 

Union  Point,  Ga 

Washington,  Ga 

Waynesborongh,  Ga. . , 
Savannah,  Ga.: 

Albany,Ga , 

AllapaKa,Ga 

Bainbridge,  Ga 

Cedar  Keys,  Fla 

Bastman,  Gra 

Furuaudina,  Fla 

Fort  Gaines,  Ga 

j6S8ap,Ga 

Live  Oak,  Fla 

Millen.Ga , 

Quitman.  Ga. 

Savannah,  Ga. 

Snilthville.Ga 

Thomasville,  Ga 

Waldo,  Fla 

Way  Cross,  Ga. 

Atlanta,  Gii. : 

Anderson,  8.  C 

Atl.Lnta,Ga 

Cartersvllle.  Ga 

Colnmbna,  Ga 

Dal  ton,  Ga 

Gainesville.  Gtk 

GreenvlUe,  a  C 

Griffin,  Ga 


Inehe*. 
1.61 
0.28 
U.12 
a88 
0.11 
0.4L 
0.60 
0.07 
0.25 
1.21 
0i62 

0.03 
a36 
a20 
0.45 
0.03 
0.00 
0.00 
0.22 

0.00 
0.62 
0.83 
0.00 
a27 
0.27 
0.00 
0.00 
0.24 


1.48 
0.00 

0.00 
0.00 
0.00 
0.13 
■0.00 
l.Op 

o.o6 

1.00 
0.27 

ao7 

0.76 
2.20 
0.00 

a22 

1.12 

a  70 

0.78 
0.70 
0.77 
0.03 
0.03 
0.10 
0.10 
a68 


Jfidbsa 

&48 
6.58 

4.n 

6.87 
6.46 

10.86 
7.00 
6.85 
8.07 

aso 

8.58 

1.03 
2.20 
4.78 
3.08 
5.86 
8.73 
4.51 
6w07 

5.77 
0.96 
5.87 
4.50 
2.64 
6.04 
1.71 
0.21 
4.00 
3.65 
&42 
4.70 

5.07 
4.00 
0.44 
3.48 
0.19 
5.21 
8.21 
a48 
6.58 
8.12 
4.50 
3.08 
4.64 
3.08 
6.80 
5.15 

2.35 
6.21 
6.08 
6.01 
7.25 
4.04 
4.16 
6L88 


■No  record. 


*  26  days  only. 


*  23  days  only. 
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Pttcipitaiion  at  the  ooitan'region9tatioHs  of  the  Signal  Service,  ^-o.— Contiruod. 


▲tlaat^  G*.  — Cantiniied : 

Ifaoon,  6a 

NewnaiuGa 

^IMitanbiiJ:^,  &C 

Toeooa,Ga 

^Fett  Point,  Ga 

Uontf  omeiy,  Ala. : 

Birmin^tiam,  Ala 

CAlera,  Ala 

£ii£MilakAla 

Fort  Deposit.  Ala 

Greenville,  Ala 

Marion,  AJa 

Hontcomecy,  Ala 

Ow»Iika,Ala 

Pioe  Apple^  Ala 

S«lma.Ala 

Mobile,  Ala.: 

Aberdeen,  Miu 

Colnmbaa,  Miss 

Erei^lEreen,  Ala 

LiTingston,  Ala 


Meridian,  Miss 

MobUe,Ala 

OkskmsLMiss 

WavnesboToagh,  Miss . . 
2(ev  Orlesns,  La : 

Alezsodria,  La 

Amite  City,  La 

Brooklxaven,  Miss 

CheDewille,La 

Coofthatta  Chnts»  La. . . , 


Hulehnr8t,M 
LsCiyefete,  La 
MiDdeii,La 


KstcbecMlss.... 

Ifstcbitocbes,  La . 

New  Orleans,  La.. 

Opelonsas,  La ... . 

SbTevepoii,  La  . . . 

WbiteviUe,La 

Galveston,  Tex. : 

Aoiti]i,Tex 

Besaiaont.Tex...; 

Mton.Tex 

Celambia,  Tex 

Corflicana,Tex... 

Ciiers,Tex 

Dallas,  Tex 

Galveston,  Tex.... 

Hesrae,  Tex 

Hempstead,  Tex... 

Hoaaton,Tex 

HiiotBTille,Tex.... 

LonsTiew.Tex  .... 

LQluig.Tex 

Orange,  Tex 

Pslestme,  Tex 

Saa  Antonio.  Tex.. 

Sour  Lake, Tex.... 

Tyler,  Tex 

Waeoi.Tex 

Weatberford,  Tex. . 

Weimar.  Tex 

Tick*barc.Miss.: 

Edwards,  Mias 

Jaekson,Mias 

Uke.Mias 

Monroe,  La 


1881 


I 


Inehss. 
4.03 
8.64 
3.83 
5.66 
8.23 

6w29 
2.08 
&98 
0.84 

(h 

8.91 
8.10 
6.88 
8.88 
7.21 

4.91 
10.20 
7.63 
6.77 
6.18 
0.08 
4.96 
&90 
&96 

4*71 
LIS 
0.48 
L46 
L86 
0.14 
4.67 
1.24 
a62 
0.00 
4.12 
8.99 
0.06 
L87 

(») 

(») 

0.42 

0.90 

0.00 

0.00 

0.00 

L95 

0.00 

0.01 

L61 

(») 

0.03 

0.06 
0.00 
0.94 
0.00 
0.06 
(») 
0.00 

4.88 
0.20 
5.88 


^ 


Inekei. 
1.87 
2.74 
L61 
2.14 
4.11 

L74 
3.04 
3.88 
0.66 
2.78 
4.33 
3.05 
1.47 
8.25 
2.28 

0.78 
a88 
3.67 
4.80 
L26 
0.15 

ilS 

2.46 

0.62 
3.62 
4.18 
LOO 
L68 
0.53 
L39 
2.27 
8.87 
2.30 
0.87 
0.66 
L09 
L69 

i:^66 

(») 

0.32 
2.22 
L77 
0.94 
0.03 
L33 
0.88 
1.01 
a  70 
0.18 
0.66 
0.22 
3.22 
2.01 
(») 

0) 

0.70 

L84 
1.63 
6.80 
3.48 


0.13 
0.11 
0.75 
L12 
0.06 

0.10 
0.00 
0.14 
0.00 
0.25 
0.00 
0.58 
0.29 
0.60 
0.00 

2.98 

a  42 

(») 

0.43 

0.40 

0.01 

1.78 

0.06 

0.56 

4.70 
0.94 
2.28 
3.17 
L8I 
0.06 
2.65 
L76 
2.87 
2.45 
8.12 
2.11 
2.10 
2.22 

2.84 
6.82 
3.77 
4.71 

ao4 

2.29 
0.00 
7.04 
2.40 
4.05 
10.02 
2.81 
3.16 
2.53 
1.20 
8.99 
2.83 
3.28 
3.25 
LIO 
0.20 
3.66 

1.87 
2.45 
1.00 
L46 


I 
.1 


Inehet.   Inehe$. 


0.32 
0.62 
0.06 
0.40 
0.60 

LOl 
0.15 
0.03 
a  12 
L03 
1.90 
1.87 
0.56 
LOO 
2.95 

aoo 

0.81 
L75 
«L26 
0.50 
0.13 
&3G 
0.90 
2.05 

3.45 
5.02 
L73 
3.26 
2.10 
0.15 
4.10 
L02 
2.98 
1.90 
5.60 
2.69 
0.53 
0.70 

(») 
(»)   . 
(»> 
<!> 

(') 

L43 

7.37 

0) 

(') 

5.28 

<:> 

(') 
L76 
0. 20  ' 
1.45  , 
L53  I 
4.45 
(») 

<!> 
(») 
0.88 

L33  . 
L14  i 
l.FO 
1.55  I 


1886. 


Ineheg. 
5.18 
6.69 
4.83 
8.01 
4.69 

0.48 
6.21 
a  02 
6.08 
14.45  I 

&0i  I 
7.13  ' 
3.95  • 
2.04 

4.82! 
0.44  , 
V)  1 
»3.68  , 
7.31  I 
(*)  I 
3.27 
5.23  I 
3.13  I 


3.56 
0.09 
0.84 
2.88 
2.86 
0.11 
6.84 
2.41 

a  52 
a  87 

6.77 
4.77 

a  70 

4.16 

(») 

(') 

2.97 

6.20 

(») 

'4.03 
'a  99 

a  41 

9  54 

(•) 

4.55 

ass 

4.92 

(»♦ 

(•) 

ao8 

•6.79 
■3.10 

2.08 
12.44 

7.50 
10.43 

2.59 
2.39 
3.86 
3.43 


InehM. 
a  36 
a29 
a  99 
1.75 
5.^3 

a  49 

4.40 
l.£6 
2  60 
9.16 
1. 07 
4.L2 

ass 

2.^8 

1.18 

2.44 
4.30 

0) 

(») 
0.16 

(') 
4.16 
2.60 
2.50 

a66 

0.U 
4.07 

a  62 

a  82 

0.37 
411 

a  70 

L80 

a38 
a  30 

4.22 
6.77 
(•) 

0.87 
(•) 
0.06 
0.67 

aso 

0.80 
9.60 

a  28 
aoo 


2.43 
0.71 

a86 

0.00 
0.10 
2.07 
0.86 
5.06 
1.24 
2.22 
4.23 
0.18 

0.81 
L71 
2.45 
4.10 


1^0  record. 

'24d2»jsonly. 

iZSfUysonly. 

10048  SIG- 


*  Secord  incomplete. 

*  Observations  aiscontinued. 
*20daysonl^'. 


» 27  dayn  only. 
•  18  days  only. 
»  23  days  only. 
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PredpitaUan  at  ike  ooiUm^egUm  ttatUms  of  ike  Signal  Service,  4^0.— Continued. 


l»4. 


t 


I 


I 


urg,  J 

YicksbuTK,  1 
little  Book,  Ark.: 

ArkaosaB  City,  Ark . . . . 

Brinkloy,  Ark 

Devall's  Blnfl;  Ark . . . . 

Fort  Smith,  Ark 

HeleDA,Ark 

Keniiett,Ark 

Little  Rock,  Ark 

MadiAon,Ark 

Magnolia,  Ark 

Malvem,  Ark 

Honticello,  Ark 

iH'ewport,  Ark 

Paris,  Tex 

Pine  BluiE,  Ark 

Pre«cott,Ark 

RaascUviUe.  Ark 

Toxarkana,  Ark 

Memphia,  Tonn. : 

BatesvlUe,  Ark 

Bolivar.  Tenn 

Brownsville,  Tenn 

Corinth,  Misa 

Covington,  Tenn 

Decatar,  Ala 

D^'ersbarg,  Tenn 

Grand  Jnnction,  Tenn . 

Grenada.  Miss 

Hernando,  Misa. 


Holly  Springs.  Mias. 

Memphis,  Tenn 

lililan,Tenn 

Nashville,  Tenn 

Oxfoi^.Miss 

Paris,Tenn     

Soottaboroughj  Ala  .. 

Tnsoumbia,  Ala 

Withe,  Tenn , 


i.99' 

2.97 
8.66 
8.60 
6.98 
4.42 
8.40 
4.28 
4.40 
8.00 
4.06 
2.61 
1.20 
a48 
2.04 
a72 
(^4.12 
0.08 

7.28 
8.76 
6.90 
&06 
1.90 
6.47 
4.88 
6.U 
2.82 
6.88 
4.08 
2.88 
8.28 
8.16 
4.70 
2.83 
7.64 
&16 
(«) 


2.88 

1.02 
1.48 
1.20 
8.78 
L04 
2.20 
8.26 
0.60 
8.78 
2.66 
2.87 
0.01 
1.28 
0.78 
0.99 
0.83 
L21 

2.48 
0.70 
2.68 
2.40 
2.6S 
1.58 
2.61 
1.21 
1.08 
2.78 
2.18 
1.27 
1.11 
2.78 
L76 
1.81 
0.26 
1.96 
0.27 


6.12* 

2.70 
5.51 
8.60 
6.08 
1.94 
&00 
6.00 
4.80 
2.63 
1.38 
3.80 
7.91 
1.95 
2.87 
4.20 
7.88 
8.00 

1.91 
2.12 
2.14 
0.83 
2.66 
0.29 
3.76 
1.24 
0.58 
2.41 
0.88 
4.29 
4.83 
2.31 
2.80 
6.26 
0.67 
1.06 
0.79 


Inekft. 

1.08 

0) 

0.00 
1.19 
1.81 
LIO 
1.46 
1.80 
0.60 
0.66 
0.06 
1.10 
1.14 

(•) 
1.14 
0.77 

<») 
0.40 

1.86 
(») 
1.42 
2.90 
3.13 
1.81 

ao4 

2.43 
L88 
1.69 
2.21 
2.83 
1.61 
2.38 
1.20 
4.69 
2.67 
0.70 
a80 


4.76 

(») 
0.90 
4.23 
2.69 
0.43 
1.24 
8.26 
1.60 
1.85 
6.11 
6.06 
1.09 
2.62 
3.15 
2.16 
1.58 

0) 

1.45 
2.40 
1.07 
0.33 
L87 
6l08 
3.25 
2.26 
2.57 
0.60 
2.32 
8.06 
8.17 
4. 32 
1.52 
2.99 
(*)7.45 
8.54 
0.15 


Indm. 

in 

O 
1.0 
171 
4.86 

2.43 
3.96 
3.» 
l.» 
5.74 
8.97 
X.5S 
2.18 
2.W 
Itf 
1.17 

•tv> 

1«3 

I.M 
S.K 
B.75 
0.38 
4.73 
4.78 
7.M 
&S6 
1.85 
4.0s 
4.6S 
l.SS 
Sl19 
3.70 
«L«8 
&» 
5.01 
0.03 

aso 


>isro 


'Heoord  inconipioto. 


•Udayaooly. 


«26di^€dy. 
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APPENDIX  35, 


Meam  nUaiive  humidity  at  ftatUmi  of  the  Sigiuil  Service,  United  Statee  Army,  for  etuih  month 
end  the  year.  (Computed  flrom  Ae  oommeneementofolbeervationeiUeaoh,  to  audimchtding 
July,  1872.) 

[The  daflj  means  are  obtained  liy  dividing  the  Bam  of  the  7.85  a.  m.,  4.85  and  11.85  p.  m.  (Washington 
time)  obeeryations  by  8 ;  the  monthly,  by  dividing  the  som  of  the  daily  by  the  nomber  of  days  in  the 
month.] 


t 


I 


I 


2l«w  Boglaod : 

Koont  Washington,  K.  H. 

I^oeton,  Mass 

Ne V  London.  Conn ...;.... 
MiiliUe  AUaQtic  States : 

New  York  City 

Philsdelphia,  Pa 

CspeMay.N.J 

Baltimore,  Md 

WaaiLington  City 

Lynchbarg.  Va 

SsBth  Atlantic  States: 

Wilmington,  N.  C 

Cbarleston.  S.  C 

ADgnsta,  Ga 

Savanoafa,  6a 

Rorids  Peninsula: 

Key  Wesi.  Fla 

Eutern  Golf  SUtes : 

Mobile,  Ala 

Xev  Orleans,  La 

Wi«teni,Galf  States: 

Galveston,  Tex 

Ohio  Valley  and  Tennessee : 

KnoxTtlle,  Tenn 

Memphis,  Tenn 

XaahvlUe.  Tenn 

Indianapolis.  Ind 

Cincinnati,  Ohio 

,    Pittsbnrg,Pa 

Lover  Lakes: 

Oiwego,  N- Y 

BoehSrter.  N.  Y 

Cleveland.  Ohio 

Toledo,  Ohio 

„   Detroit,  Mich 

rpper  Lakes: 

ie«*^Tit>^a.  Mich 

Grand  Haven,  Mich 

Marqaetto.  Mich 

Dnlath,  Minn 


Tpper  Viasiasippi  YiOIey : 

»aiBtPanl.lIinn 

Keoknk,  Iowa 

Crfio.111  

^  Saint  Levis.  Mo 

^OvoviVaUey: 

Leaveaworth,  Kans . . . 

^  Omaha.  Nebr 

S«thera  Slope:      " 

)B«bS^C4M«tV 

8talBndaoo,Gal.... 


P.cL 
7?.  6 
65w4 
74LO 

69.4 
71.9 
73.7 
65.3 
65.8 
65.8 

71.7 
74.6 
72.4 
71.1 

80.3 

74.6 
73.0 

76.6 

71.9 
64.8 
63.4 
79.9 
70.9 
61.5 

71.0 
76.4 
74.3 
76.4 
82.0 

77.0 
78.8 
84.01 

73.2 

66.8 
70.6; 
70.0, 
69.4 

78.5 
7L5 

4L6 

7&2 


P.et. 

67.7 
63.6 
73.2 

68.8 
68.2 
7a  1 
63.2 
04.6 
69.5 

75.2 
74.0 
74.6 
74.9 


P.et. 

67.0 
66.8 
73.8 

67.6 
67.2 
77.7 
70.4 
04.8 
50.0, 

74.0 
74.6 
73.4' 
76.2 


P.et.P,et, 
78.9  81.0 
61.9  60.6 
69.8  6a  5 

62.0'  6L8 
59.8,  5a  9 
69.4  7a  4 
58.3  5a  3 
55.2  61.0 
62.  Gj  64.1 

70.4*  69.6 
69.8  71.2 
67. 8f  69. 0 
6a6  70.4 


77.8  7a  1   70.6  60.1 


79.7 
74.0 

80.0 

60.6 
69.7 
6a  8 
74.9 
74.3 
57.3 

6a3 
70.4 
67.8 
7a  2 
73.8 

77. 1 
7a  2 
81.7 
61.4 

6a6 
67.6 
68.7 
6a8 

72.8 

74.0 

4a8 

82.7 


irj, 


7a  5,  7a  5  7L9 

7a  0  7a  0  7a  0 

8L3'  70.0  69.6 

62.3'  59.8  70.0 

62.6,  61.7,  64.6 

5a  6  60.1  59.7 

6a4,  60.1  64.6 

70.0   60.6  59.0 

59.3   57.6  63.2 


71.8 
71.3, 
6a4| 
69.0 
72.4 

74.0 
7a  7 
81.8 
59.6, 


I 


65.5 
6a  0 
59.9 
62.2 
64.6 

7a  4 
6a4 
63.6 
6a8 


67.8  6a8 
67.1  60.8 
5a8  5a2 
61.4'  6a4 

67.1   6L 
6a6  58.4 


53.0 
814 


6a8 
7a  4 


64.6 
61.0 
6a7 
61.2 
63.8 

7a  7 
67.3 
60.8 
69.4 

64.0 
62.2 
65.2 
64.4 

6a4 
6a6 

60.6 

7L7 


P.eL 

83.2 
6a  2 
72.3 

67.4 
67.2 
8a4 
04.0 
64.8 
72.9 

74.1 
74.8 
6a  9 
7a  0 

60.4 

7a  0 
7a  0 

73.1 

7a  6 
6a8 

66.5 

6a4 

59.2 
64.2 

69.0 
64.5 
09.0 

6a 

71.2 


P.cLP.eL 


8a7 
6a4 

74.6 

72.1 
07.9 
82.6 


82.5 
7L2 

8ai 

7a  8 
72.0 

sas 


62.8:  7a  5 
65.01  72.0 
77.0  77.1 

7a3  82.6 
7a  2|  88.5 
72. 8,  7a  8 
7a  0  81.8 


7a  2 

7a  6 

74.0 

71.9 

74.6 
7a  8 
6a8 

6a  2 

64.5 
67.2 

6a9 
6a  8 
69.7 
68.1 
7L9 


77.0  77.2 

71.8  71.8 

64.0;  6a7 

67.8  00.8 

71.  o'  72.4 

64.0,  oai 

60. 3  74. 0 
6a6  74.0 

5a4  oai 

67.8  72.6 


6a2 


5a4 


7L6  8a8 


1.6 


74.0 
7a  0 


7L8 


P.tt 

7a  7 

67.2 
72.5 

69.5 

oas 

74.4 
65.8 
6a6 
7a  1 

77.1 
7a  3 
74.2 
83.8 

77.6 

7a  6 
77.0 

7a  2 


P.et, 
7a  7 
69.6 
7a  7 

72.8 
7L5 
80.1 
67.1 
74.0 
7a  8 

80.4 
81.5, 
7a  8 

84.5 


P.eLP.et.P.eU 

7a3  7a5. 

05.5  6a6  66.2 
71.4  74.0   .... 

7a 8  71.6 

68.7  7*2.11  0a6 
72. 2;  74. 2  . 
67.  l!  64.0  6a2 
6a  5  67. 0,  6a  2 
7ai   7L0 

7a  o'  73. 9  . 
77.0 
77.1 
7a  2 


79.8  7a  0 


77.9 
7a  0 


81.0 


Oai   7a  7   74.2 


74.3  6a  9 
6a  7   67.9 

72.4  7a  9 
7a  51  73.8 

60.1  6a 

66.5  6a6 
66.8   6a  1 
7a  0,  69.4 
77.4  7a 
7a8  72.0 

7a 4'  80.2 

74.4  74  8 

61.8   5a  0 

2  6a4 


72.8 
67.4 
7a  4 
6a3 

58.1 
72.1 

4a4 

8L1 


69.5 
64.6 
7a  0 
68.0 

48.1 
67.0 

64.0 

77.4 


71.0 
64.9 
67.6 
71.7 
5a8 

62.7 
61.6 
65.1 
64.2 
64.2 

8L0 
67.4 
65.0 
6a2 

6a5 
64.0 
7a  0 
59.2 

8a4 
60.1 

4ao 

64.4 


7a  2 
7a  0 


77.9  81.9 


7a  0 

74.1 

7a8 

74.9 

7a 

65.2 

7a3 

72.4 
72.6 
72.6 
81.7 

67.8 
7a  1 
74.3 
7a  2 

72.7 
7a  0 
60.7 
71.5 

42.2 
7L8 

62.8 

6ai 


7a  8  77.1 

74. 8 

7a  8  77.1 


80.3 


7a  6 
7a  5 


7a  1 

65.5 
6a7 
74.3 

71.8 

6a  2 


7a  0 


77.0 
7a  1 


7L1 


7a  1'  67.8 
7a6  67.9 
7L0:  69.5 
65. 7i  7a  5 
8a6 


65.9. 
8L6. 
7a  5. 
71.4. 


61.4 
8L1 


71.0 

67.2 

6a5. 
6a  8  67.5 


64.5 

72.8  6a0 


Digitized  by  CjOOQ IC 


180 


BEPOBT   OF   THE   CHIEF   SIGNAL   OFFICER. 


APPENDIX   36. 

Mean  relaiiw  humidiiiy  at  Btaiions  of  the  Signal  Senioey  United  States  Army,  for  each  month 
and  the  year.  (Computed  from  September,  1872,  to  and  including  Oetoh^,  1879,  except  at 
etatums  opened  euhsequent  to  the  former  date,) 

[The  dally  means  are  obtained  by  dividing  the  sum  of  the  7.86  a.  m.,  4.86  and  11  p.  m.  (WaahingtoD 
time>  obnervations  by  8 ;  the  monthly^  by  dividing  the  anm  of  the  daily  by  the  number  of  day*  in  ttie 
month.] 


Stationa. 


New  England: 

Eastport-,  Me 

Portland.  Me       

Monnt  Washington,  N.  H  . . 

Burlington,  Vt 

Boston.  Haas  

Now  Haven,  Conn 

New  London,  Conn 

Middle  Atlantic  Sutes: 

Albany,  N.  Y 

New  York  Citv 

Philadelphia,  l»a 

Atlantic  City,  N.  J 

Bai-negat  City,  N.  J 

CapnMay,  N.J 

Sandy  Hook.  K.  J 

Baltimore,  Md 

Waabington  City 

Cape  Henry^a 

Lynchburg,  va 

Norfolk,  Va 

South  Atlantic  States: 

Capo Hatteraa.  N.C 

Charlotte,  NC 

Kitiy  Hawk,  N.  C 

SmithviUe.  N.  C 

Wilmington,  N.C 

Charleston,  S.  C 

Augusta,  Ga 

Savxmnab,  Ga 

Jacksonville,  Fla —  

Florida  Prtninaula: 

Key  West,  Fla 

PuntaRasa.  Fla 

Eastern  G  ulf  Statea : 

Atlanta,  Ga 

Mobile,  Ala 

Moutgomery,  Ala 

Vickttbnrg.lfiaa 

New  Orleans,  La 

Western  Gnlf  Statea: 

Shreveport,  La 

Fort  Gibson,  Ind.  T 

Corsicana,  Tex 

Denison,  Tex 

Galveston,  Tex 

Indianola,  Tex 

San  Antonio,  Tex 

Kio  Grande  Valley: 

Brownsville.  Tex 

B  in  G  t  aodo  City,  Tex 

Ohio  Valley  nud  Tennessee: 

Knoxville,  Tenn 

Memphis,  Tcnn 

Nashville,  Toim 

Lonisvilh*.  Ky 

Indianapolis.  Ind 

Cincinnati,  Ohio 

^oliirobus,  Ohio.... 


P.ct 
79.4 
76.0 
87.1 
72.8 
73.8 
76. 2| 
74.8 

80.4 
70.2 
73.6 
82.8 
8L8 
78.4 
70.2 
7L6 
72.6 
7&0 
68.7 
78.4 

79.8 
09.6 
7a  6 
7a  6 
71.0 
7a  2 
74.0 
7L4 
7a  7 

79.4 
77.1 

67.3 
77.9 
72.4 
70.9 
7L0 

74.7 
60.6 
72.2 
71.2 
7a  8 
8L8 
60.9 

7a6 
09.8 

74.1 

7L8 
72.1 
70.2 
72.2 
70.3 
65.0 


eLP.eLP.et. 


P. 

77.7 
7L6 
8&3 
70.5 
7L4 
7a  4 
7a  6 

7a  6 

70.6 
07.6 
77.6 
7a  8 
77.1 
73.8 
67.9 
67.9 
72.8 
60.0 
70.6 

77.6 
6L4 
7&8 
74.6 
67.0 
70.4 
67.9 
68.3 
70.3 

77.8 
7a  6 

67.6 
72.6 
6a2 
64.8 
6a9 

6ao 

6&6 
62.9 
6a4 

7ao 

74.9 
62.8 

74.6 
64.9 

6ai 

6a  7 

67.5 
66  0 

oas 

68.4 


I 


77.6 
7L1 

sas 

7L0 
7a  8 
7L6 
7L8 

7a  8 
6a6 
64.9 
7a6 
7a  41 

7a8' 

74.2 

6ai 
6a8 
7a8 

64.7 

6a4 

7a  1 
5a6 
77.6 
7a  8 

67.2 

6a8 
6a2 
6a8 
6a8 

60.6 
72.1 

6ao 

72.9 
64.1 
64.4 
60.7 

6a8 
60.8 
60.9 
6a6 
7a  9 

7a  0 

62.0 

7a  1 
6a7 

62.8 
60.4 
61.8 
61.1 
67.1 


7a4 
6a9 
87.9 
6a9 
67.1 
65.2 
67.8 

6a2 
64.7 
6a  6 
7a  6 
7a6 

7a  6 
7a  8 

6L6 
62.6 
71.8 
6a6 
6a7 

7a7 
6ao 
7a6 

74.9 

6a8 

60.6 

6a  9 

64.7 

6ao 


6a8 
7a8 

64.8 
7L6 
6a8 
6a4 

6ao 

66.4 
60.6 
64.8 
6a4 
78.8 
7a9 
60.6 

70.9 
6L6 

60.7 
59.7 
50.4 
57.6 
57.6 


63.91  57.4 
64.5,  54.0 


P.et, 

7ao 
6a7 

84.0 

6a3 

62.3 
63.8 
67.6 

66.4 
6a  2 
60.6 
77.6 
74.6 
7a  8 
70.0 
60.7 
6a8 

7ao 

60.4 
69.8 

Tai 

6a8 

7a9 
7a  7 
7a  6 

Til 
64.8 

6a2 

67.6 


Ret. 


70,0 

7ao 

67.8 
7a  6 
62.9 
66.6 
6a6 

6a2 

67.7 
7L4 
7a2 
74.1 
7a  0 
67.9 

71.9 

6ai 


7a8  79.6 


6a6 

84.2 
64.6 
67.0 
70,2 
7a  1 

7a  4 

oai 
oa8 
8a2 
7a8 
7a  8 
7a  9 

64.6 

6a3 
7a  8 


6a8  6a8 


7a  2 

7a  4 
6a2 
7a  9 
7a  8 
7a8 
7a2 
6a3 

7L6 
7L8 

71.1 
74.4 

6a4 

7ae 


7a  1 

7L4 


60.6 
7L1 


72.2 


60.4 


6a5  71.4 
63.4  6a  1 
59.6  65.6 
57.0,  62.0 
5a  21  6a  7 
56.8  03.4 
54.  U  00.1 


P.et. 


70.8 
87.0 
6a4 
6a  4 
7a  7 

7a  7 

7L2 
60.6 

6ai 
8ai 

80.9 
80.6 
74.6 
64.6 
6a2 
74.8 


69.8 
80.4 

oai 

80.7 
77.4 
7a  2 
7a6 
60.1 

7a  1 

7L2 
7L0 

7ai 

64.2 
74.0 


6a2  69.3 


7a4 
72.8 


7a  6 

6ao 


7a  6  67.8 
7X6  60.6 


71.8 


7a6  7a7 


6ai 


6a9  6a8 
64.0  6ao 


p.et 

7a  7 

71.9 

sas 
oai 


p.et 
77.2 
7L3 
89.0 

6a7 

1.2 
7L7 

7a4  7a 8  7a 8 


7L8  7a 
74.0  74. 


71.6 


6a8  Tai 


7ao 
sao 
7a  3 

80.8 

7a8 
7a5 
7a6 


77.6  7a  6 


7a  6 
7a  3 

81.0 
77.9 
81.6 

7a  4 
7a  6 
7a  1 
7a  9 
7a  7 
7a  8 

7L6 
77.0 

78.9 
77.9 
7a  1 
7a  9 
72.7 

7a8 
67.1 

6ai 
6ai 


7a  1 
6a8 


7a  4 


71.9  74.91  72.1 

7a  8 
6a7 

65.8 

6a  8 
m.i 

64.5 


7a  8 
6a6 
6a7 
6a  7 

67.8 

6a  f 


I 


80.1 
74. 

8a 


2  60. 

8 


7ao 


7a  8 

8L1 

7a  6 
7a 
7a  2 

7L6 

7a4 


7a  4 

77.1 

7a9 
oa4 

7a  6 

77.5 
77.2 

7a  4 
7a5 
7a  6 
77.9 

7a4 
77.7 

6a4 

74.9 
6ao 

7L4 

7L2 


7a2  7a6 


7a  9 

64.8 


7a  4 


60.6 

6a7 
6a6 
6a8 
6a  6 
7a  4 


0  V 


P.eL\p.a.P^- 

77.11  7a  1  77.7 
72.3  74.5  70  6 
8a  1!  81.3  8&5 
6a 8.  71.9  »5 
72.3:  73.0!  7a3 
7a  R  74.  d  71.2 
7L5^70.»  Tib 


77.1 
67.9 
67.2 

7a  4 

77.1 

74.4 
7L9 

6ao 

7a  4 

7ai 

67.1 

7a9 

7a  8 

67.2 
7a  2 

7a  7 

74.0 
74.4 
7L0 
74.4 
7a  4 

7a5 


7a  6 

6ai 


6a2 


7a8  71.21  70.7 

6a6 

64.4 
6a8 


64.1 
63.2 


74.3 

6ai 

714 


67.2  67.8  7a4  6a2  68 


6ai 

67.6 
66.2 
64.2 
64.0 
6a5 

oao 


82.1  80.3 

6a3 

67.6 
77.7 
7a  6 
74.1 


75.2 

6ao^6&o 

71.4  67.3 

80.6, 

80.0 


7a  2I  74.1 


67.1 
7L1 


716  7a  1 


6a  2i 

74.1 

74.9 
7L1 

7a  0 
7a  8 

710 

7a  6 

717 
7L8 
715 

77.4 


79. » 
,,.-  7&4 
7a2  77.3 
73.9 
67.3 
60.0 
74.1 
64.3 
7L7 


687 

[.4 


65.1 
71.2 


7a2  782 
7a  1. 


7a9  74.9 
71.9  6a3 


74.6 
7a  2 


60.6  6a6 


7L1 


616 
67.0 


618  6ai 
72,2  7a9 


7a  9 

6ao 


77.0  7&9 

7a 7  7a9 

711  713 


72.4 


7ai 


74.8  7a  4 
7a  5I  71.4 
7a  7  71.2 

7aa7a5 


74.4 

7a  3 

77.6 
716 
60.6 
710 


74.8 


7a» 

6&0 
600 
7Ul3 


74.1  70.3 
67.W  67.2 
6a«  67.0 


74.8 

177.0 

L2 


74.0  711  710 


7L3  74.7]  OaS 
64.9  Oaff  67.0 
6a7  71.8  6a6 
68.0,  7a2  614 
7a 0'  7a7  67.5 
67. 0;  7a  7  63.4 
60.41  710 
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ifeoii  reUttiM  hwniMty  at  stations  of  the  Signal  Servioe,  United  States  Army,  for  each  month 
and  the  year,  ^c. — Continned. 


Stettont. 


Ohio  Valley  aod  TeniM 
CoDtimied: 

Horfrantown,  W.  Ya . 

PitubarfT,  p». 

Lower  Lakes: 

Buflalo,  N.  Y 

OawepiO.  N.  Y 

Rocbeater.  N.  Y 

Erie,  Pa 

Cleveland,  Ohio 

^Saodnsky.  Ohio 

loledo.  Ohio 

Detroit,  Mich 

Upper  Lakea: 

Alpena.  Mich 

Raeanaba.  Mich 

Grand  Haven,  Mick . . . 

Ilarqnetto,  Mich 

Port Hnron, Mich..  .. 

Chicajcalll 

MUwankee,  Wis 

Dnlnth.Minn 

Upper  Miaafaaippi  Valley : 

Saint  Paal,  Minn..... 

I^aCrosae.  Wia 

Davenport,  Iowa 

Des  Moinea.  Iowa 

Unhnqne,  Iowa 

Keoknk,  Iowa 

Cairo,  111 

aihitLonia,Mo 

MiasooriVaUey: 

Leavenworth,  Kana  . . 

Oinah%Nebr 

Yankton,  Dak 

Extreme  Northwest : 

Breiskenridge,  Minn . . 

Bitmarek,Itek 

Pembina,  Dak 

Northern  Slope: 

Cheyenne,  Wyo 

North  PUtte,:Nebr... 
Middle  Slope: 

Denver,  Colo 

Pike'a  Peak,  Colo 

Dodfe City,  Kama.... 
Sovtbem  Slope: 

Sill,  Fort.  Ind.T 

Concho,  fort,  Tex 

Davia,  Fort.  Tex 

Stockton,  Fort,  Tex  . . 
Soatbem  Plateau : 

LaMea3la,N.Mex... 

&uitaF6,K.  Max.... 

ElPaao,  Tex 

Apache,  Fort,  Aria  . . . 

FiorenGe,  Aria 

Gnat.  Fort,  Aria  .... 

Preaeott,  ArU 

Taeeon,  Aria 

Ynma,  Aria 

Middle  Platean: 

Piocbe,Ner 

Winnemnoca,  Nev 

^t  Lake  City,  Utah. 
Xorthon  Phitean : 

BoMCity,  Idaho 

_    Tmatilla,  Oreg 

STorth  Pacific  Coast: 

(Xynpia.  Wash 

Portland,  Oreg 

BoMbnrg,  Oreg 


Ret. 
72.0 
78.4 

70.0 
77.8 
81.4 
80.6 
77.7 
76.0 
74.8 
77.6 

7a  6 
76.3 
77.1 
75.2 
7&.0 
76.2 
79.1 
73.4 

7L8 
72.7 
77.9 
76.8 
70.4 
75.6 
7L9 
67.9 

73.6 
74.6 
67.6 

77.0 
60.8 
83.5 


€9.7 

62.0 
64.0 
71.7 

65.4 
60.4 
47.1 
50.8 

56.0 
52.2 
52.7 
62.8 
50.5 
61.7 
5L1 
86.8 
40.4 

64.4 
62.9 
66. 

60.8 
80.0 

85.4 
75.8 
82.8 


P.et, 
68.2 
78.5 

78.0 
75.6 
78.2 
78.3 
74.8 
75.8 
72.8 
74.2 

72.1 
7L5 
74,7 
78.0 
77.0 
78.3 
77.0, 
73.0 

7a  6 
71.51 
74.7, 
70.1 
60.6 
72.1 
67.2 
66.8 

60.9 
72.9 
60.0 

77.7 
72.1 
84.0 

54.5 
68.1 

51.5 
65.2 
60.8 


t 


P.cL'P.et. 

64. 2;  62. 1 

70. 6j  64.8 

75. 7i  71.7 

72.9'  08.8 

76. 3  67. 5 

77.7  60.7 

77.0,  C8.1 

76.0  68.0 

71.7  63. 

73.5  63. 


I 


63.4 
52.  li 
4&1 
45t7 

47.0 
5L1 
56.9 
6L8 
48.0 
44.2 
4&6 
45.2 
40.3 

58.6 
6L0 
60.4 

67.0 

7&8 

85.6 
76. 7| 
78.6' 


75.2 
70.8 
74.9 
72.1 
77.6 
72.0, 
77.0, 
60.8 

68.0 
68,5 
71.8 
67.2' 
6&7 
60.0 
62.0, 
63.8 

64.5' 
67.6' 
60.4 

76.0 
7a  0 
82.1 

55.4 
63.5 

46.4 
7L6 
68.3 

52.0 
6L8 
42.7 
40.5 

3&2 
88.6 
47.6 
86.8 
41.7 
27.7 
4a  8 
41.2 
37.0 

4L0 
50.0 
40.8 

61.2 
64.4 


I 


P.et 
61.4 
60.2 

65.4 
63.8, 
60.7, 
64. 0; 
62.  7| 
63.0 
6L.8, 
60.8 

67.4 
6&4, 
65.1 

at.  6 

65.0 


60.1 
68.9 
66.6 
67.5 
60.1 
6a  7;  67.0 

71.6  6&6 
65. 0,  65. 7 

I       ! 

57.8  67.6 
50.4  60.3 
62.1'  62.0 
57.8  68.6 
60.8  60.4 
63.6,  64.6 
6LO'  65.6 
5a 2'  5&4 

60.7  64.6 
60.7  68.7 
6a  0  67.2 

72.1  6a8 
62.2'  02:0, 
72.7  67.3 
I  I 
5a0,  58.5 
58L8  68.8! 

48.7  45.2' 
78.6  67.6 
58.0  68.2 


6a5 

54.0 
28.5 


8a6  48.7 


8a7 

sao 

44.0 
80.1 

4ai 

80.0 
4L2 
86.0 
87.1 

43.2 
48.4 
42.5 

53.0 
58.8 


84.8  75.5  71.3 
7a  6  68.0  65.9 
79. 8i  73. 5I  73. 3 


62.4 
58.2 
8a5 


27.0 
29.7 
4a  9 
28.2 
20.0 
28.6 
24.2 
8a4 
2a6 

2a6 
88.6 
40.0 

62.6 
53.4 


P.U 
67.6 
63.8 

60.0 
60.1 
65.] 
60.0 
67.8 
6a2 
67. '.J 
67.7 

72.2 
72.2 
71.1 
67.  R 
71.1 

ra.2 

71.7 

6a 

68.8 
60.  U 

6a8 

67.7 
7a  2 
7L8 
65.0 

67.7 
68.8 
71.1 

72.7 
08.3 
72.1 

44.8 
6&0 

40.2 
6L8 
60.0 


P.et:P.ei:P.et. 

7L8   78.2  74.3 

60:6!  7a  4'  72.5 

71. 5'  60. 5  7a  6 

7a  4  7a  1'  7a  7 

cae  66.8  09.6 

60.  9   60  5i  72.  U 

71. 0  60. 7  7a  1 

71.6  60.8  72.4 

Od.e  7a  4,  71.6 

7a  2   60.6  72.0 


71.8 
71.4 
71.7 
06  8 
73.0 
7a  2 
74.3 
67.7 

67.9 
7a  1 
67.7 
6a] 
65.1 
6a8 
7a  5 

6a4 

6&2 
71.2 

"•1 

72.4 
60.0* 
7L3: 

4a  0 

63.8 

44.5! 
61.7 
62.1 


75.7 
74.2 


77.2 
7a  8 


78.6  74.6 
70  4 
71.0  72.6 
7a  3  6a5 
73.6  72.9 
7L1|  73.2 

69.9  7a  0 

6a  9,  71. 9; 

67.2  60.  U 

66.0  65.6 

67.0  00.0, 

07.8  08.6 

71.6  72.2 

64.7  63.5, 


P.et.  P.et  J 
7L0  72.0" 
71.7   72.8 

i  I 

71. 0,  75.  9 
7a  e'  72.0 

7a  9  7a  8 

71.5'  75.3 
69.3  74.3 
7a  6  74.0 
6a  Ul  7a  8 

7a  6   74.7 


77.4 
75.6 
72.5 
7U.2 
72.2 

6au 

71.9 


P.  et.  P  et 

73.0  60.4 

78.4.  7a  4 

80.  4'  73.  3 
77.2'  71.0 
81. 0;  71.9 
HO.  9   72. 1» 

78. 5  71.8 

77. 1  72.  8 

75. 6  70  0 
77.8   71.2 


5  79.5 
0  78  6 
4  7a  8 
3  7a  3 
7  80.9 
.0  73.9 
3  77.8 
68.3   73.6  74.1 


81. 

7a  fi 

74.4 

74.3 

77.7 

7Le 

76.3 


64.0 
68.2 

7a  6 

75.8 
50.2 

74.8 

4a8 

6L8 

45.2 
02.0 
03.2 


00.0  72. 

67.6,  73. 

S5  71. 

6  67, 

67.  ll  73. 

6a  0  7a 

67. «!  66. 

50.6,  63. 


I 


7a  2 

74.4 
77.1 
74.4 
72.1. 
75.4 
7a  6 
60.2! 


64.1! 
60.5 
6a  7 

73.5' 
50.2 
78.0 


J.,J      'J 


02.6  64. 
68.6  7a 
0L4  00. 


08.5  78. 
6L2' 

74. 7|  82. 


65.8 
56.0 
5L4 

4ao 

80.5 
80.7 
48.8 
25.3 
24.2 
25.4 
24.0 
26.8 
28.4 

27.0 
85.8 
82.2 

47.6 
45.1 

60.2 
63.3 
03.4 


03.2  02.1 
5L2|  58.8 
60.0  54.5 
84.8  33.1 

I 

49.0  40  0 
4a8  40.1 
4a  4  51.5 
52.2  57.4 
35.5  86.2 
44.0  4a  6 
34.5  4L8 
88.0  48.0 
84.0  84.7 


lao 

2L2 
20.8 

87.2 
44.2 

00.1 
03.0 


24.7 
20.8 
20l0 


44.J 

60.9 
50.0 

43.0! 
03.2 
57.8 

00.0 
58.5  6a6 


0,  71.  ll 

1,  72  7 
6,  60.0 

3!  7a  3, 

2!  7a  1! 

8,  85.  ll 


47.8 
43.0 

4L8 
42.0 
57.4 
3a  8 
36.5 
33.8 
85.6 
41.7 
85.7 

2a2 
25.6 
30.2 


87,3  45.8 
88:6  45.7 

I 

73.1  80.4 
66.6  67.5 


44.0  58.2  57.4 
58. 4  64. 2I  67. 8 

40.9  47.1'  53.4 

62.1  64.3   64.21 
57.8  62.4   b7.8 


68.8 


47.8 
48.8 

45.5 
89.4 

5a7 

40.6 
89.5 
29.2 
35.3 
48.7 
84.7 

80.0 
40.4 
80.5 

58.8 
02.1 

85.1 


05.2  71.4 

53. 2|  4a  H 

42.2,  51.8 

58.6  61.9 

I 

4&6  5a6 

45.51  50.3 

58.6  61.3 

5a  2!  50.8 

4;  48  4 


4a  3 
48.0 
34.2 
85.6 

41.0 
58.5 
55.7 

64.6 
7a  6 

85.5 


74.9 
7;i.0 
73.2 
7a  7 
74.6 
71.0 
7."..  0 
7a  2 

68.5 
68.8 
7a  3 

68.0 
60.9 
68.3 
64.2 

6a8 

60.4 
67.8 

74.5 
64.0 
7a  2 

62.2 
63.5 

4a5 
68.0 
63.6 

62.8 
54.8 

41.3 

4a  4 
43.4 


42  8 
41.5 
35.3 


40.6 
47.5 
39.0 
42.6 

62.6  41.0 
67.4  44.0 
07. 0  40. 7 

08. 4'  55. 0 
82.4   58.6 

8a  7   78.3 


«,.^  ^.w 75.2'  7a  0  76  0  7a  8 

0a2i  63.2  67.0i  78.71  87.3.  9a5  74.8 
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Mean  relative  humidity  at  etaiiona  of  the  Signal  ServicCf  United  States  Army,  for  each  month 
and  the  year,  ^*c.— Continaed. 


HlddlePActfloCoMt: 

B6dBlafl;Cftl 

Saorainento,  Cal 

San  FruioiMO,Cftl 

Soath  Paoiflo  CoMt> 

Campo,  Cal 

Loe  Anf^eles,  Gal 

SanDieep,  Cal 

Vi8ali»,T5al 

Alaska  Stationa: 

Saint  Hlohaera»Forl, 
Alaska , 


P.et, 
72.6 

748 
71.8 

68.8 
62.8 
78.2 
78.0 


P.et. 
78.0 
76.8 
72.8 

67.0 
7L8 
76.2 
72.6 


P.eL 

7L8 
75.0 
70.6 


P.eL 
50.8 
66.8 
60.4 


68.8  07.7 

72.4  68.2 

75.4  71.6 

67.1  62.2 


9&8 


97.4 


P.eL 

60.8 
61.3 
7L3 

65.8 
67. 
78.6 
48.6 


P.cL 
88.2 
62.9 
71.9 

68.9 
69.0 
76.3 
42.6 


07.8  9SL8 


9L4 


P.et. 
33.0 
61.7 
77.7 

55.8 
68.1 
76.8 
41.0 


eoi4 


P.eL 

88. 

50.7 

79.0 


62.1 
67.4 
77. 
4L9 


P.et 
34.7 
60.5 
77.2 

48.2 
69.0 
76.9 
47.0 


P.eL 
48.8 
63.5 
71. 

64.0 
60.2 
72.6 
50l8 


P.et. 
66.8 
67.2 
72.2 

50.6 
5L9 
60.3 
70.2 


P.et 


P.O. 


62.0  fil.8 

615  <a.2 


71.5 

56.1 
52.8 
663 
68L4 


72.9 

61. » 
6fiL0 
TIC 
61.2 


8&4 


8&7 


8&4 


80L7  913  O0L8 


Digitized  by  LjOOQ IC 


BEPORT  OF  THE  CHIEF   SIGNAL   OFFICEB. 


183 


APPENDIX  37. 


Metm  rOaiioe  kmmdU^  ai  Btatians  of  the  Signal  ServUsef  UniUd  StaUs  Army,  fw  eaoh 
mmUh  and  ike  year,  {Ccmpnted  from  November,  1879»  to  December,  1884,  bow  inoluHve, 
enepiai  etatians  opened  subeequentto  ihejormer  date.) 

[Tbedafly  meaiiB  «re  obtained  by  dirldlDfc  tbe  sum  of  tbe  7  a.  m.,  8  and  11  p.m.  (Wasbington  time) 
obaerratknuby  8;  tbemontbly,  by  dividing  tbe  Bum  of  the  daily  by  the  number  of  days  In  tbe  month.] 


Stations. 

^ 

j 

1 

t 

li  ^ 

1 

1 

< 

1 

1 

i 

1 

1 

1 

NewEn^and: 

P.et 
73.8 
71.1 
82.1 
7L9 
75.1 
73.3 
72.7 

09.2 

77.4 
7&4 
77.8 

sag 

79.1 
77.4 
83.7 
71.0 
78.5 
79.6 
88.7 
6&6 
77.6 

74.4 

85.8 
82.4 
83.6 
83.9 
74.9 
79.2 
78.9 
78.0 
76.6 

81.4 
79.6 
78.2 

78.7 
78.4 
78.9 
74.7 
72.8 
73.4 

74.6 
71.8 
75.0 
815 
82.0 
68.6 

820 
72.0 

74.7 
79.4 
76.5 

P.ct 
74.8 
60.2 
85.2 
72.7 
77.1 
78.1 
74.9 

6&S 
77.3 

P.eL 
72.5 
6&4 

8&4 
7L0 
74.4 
68.1 
71.3 

65.6 
71.  ft 

P.eL 
70.3 
60.0 
86.6 
6&4 
76.2 
64.7 
68.6 

56.1 
66.4 
6a2 
76.1 
74.1 
74.4 
72.2 

SI 

65.4 
73.8 
77.1 
58.8 
6&8 

63.3 
79.9 
76.6 
80.6 
80.7 
68.7 
78.8 
65.8 
66.6 
68.5 

7a  6 

60.4 

72.0 

68.0 
77.2 

7ao 

67.7 
66.6 
7L6 

67.6 
64.4 
6a8 
77.9 

7a  4 

71.4 
77.8 

P.et.P.eL 
74.6  74.0 

64.5  6&6 
8a6  81.6 

70.6  60.7 

82.2  8a8 
70.lt  71.2 
7a 7j  7ai 

5a8:  60.8 

70.3  70- fi 

P.et. 
7a6 
69.6 
88.1 
7L9 
8a2 
7a  4 
77.0 

63.0 
7L9 
7a  8 
80.3 
7a  4 
77.5 
72.6 
79.6 
64.6 
69.4 
7a  3 
8a2 
6a8 
7L5 

62.9 
80.8 
77.6 
8L3 
77.3 

7a  9 
7a  4 

67.3 
6a8 
7a2 

78.6 
68.4 
7a  0 

6a4 

7ai 
7a9 
6a9 
7a  3 

72.2 

69.9 
7a3 

7a  4 
7a  8 
7a  8 

74.0 

77.1 
60.4 

71.3 

7a  7 

69.4 

P.eL 

7a5 
7a  9 
8a6 
7a8 
8a2 
7a  1 
7ai 

63.9 
72.8 
7a  6 
81.7 
8L4 
7a  5 
74.7 

7a  8 
6ai 
7a  0 

P.eL 
7a  2 
72.9 
8a6 
74.1 
82.6 

7a  0 

7a  9 

67.9 
74.1 

7a  7 

81.3 
81.7 
77.9 
7a  1 
80.8 
6a3 
7ff  4 

P.et. 

7a  0 

69.0 

8a6 

7L1 
77.8 
7a  7 

7a8 

65.5 
72.0 
72.3 

P.eL 
7a  4 
6a  2 
87.7 

7a  2 
7a  1 

71.0 

7ao 

67.1 
71.0 
69.7 

P.et 
7a  8 
7a  4 
84.8 
7a8 

7a  7 
7a  6 
7a  1 

71.8 

7a  8 

74.0 

P.eL 
74  9 

P^rtwmf  "Ma 

68.4 

Mount  Washington,  N.  H  .. 
Bfwton  MasB 

86.7 
71.3 

Binr.k  Tnland  K  T 

7a  9 

Xew  HaTen.  Conn  .....  t  r .  r 

72.1 

Nei7  London,  Conn 

74  6 

Ulddle  Atlantic  States: 

Albany,  N.Y 

64.6 

New  YorkCStT 

72.8 

Philadelphia,  l^a 

72.7  AO..«i 

74*0 
80.8 
79.3 
77.9 

7a  8 
7a  6 

61.9 

6ai 

71.6 
81.8 
60.6 
67.1 

61-6 
80.4 
77.4 
79.9 
77.1 
71.4 
7a4 
6a9 
6a4 
70.6 

70.7 
71.8 
70.8 

6a4 

74.7 
72.0 
65.8 
6a7 
7L4 

72.8 

6ai 

7a8 

7a  4 

79.2 

7a  4 

788 

7a8 
8L0 
7a  4 

7a  2 
7a  4 

80.3 
65.0 
6a  0 
74.1 
83.0 

6ao 

69.8 

63.5 
82.9 
77.9 
83.2 

77.4 

7a7 

7a8 
6a5 

7a  0 

71.7 

74.2 

7L7 
7a6 

6ao 

77.7 
74.4 
7a  1 

7a  1 

7a4 

7a  5 

73.8 

7ai 

74.1 
77.1 
74.6 

77.1 
6a6 

72.9 

7a  0 

77.1 

7a  3 

Atlantic  City,  N.J 

Banegat  City.  N.  J 

CapeMay.X.^     

SuidyHook,N.J 

7&8 
80.2 
77.2 

7a  0 

79.9 
67.0 
72.8 
76.1 
80.2 
63.8 
7L2 

67.0 
81.8 
77.7 
81.4 
80.1 
71.0 
74.0 
67.5 
67.8 
7L8 

76.2 
75.1 
75.0 

65.1 
77.2 
74.8 
68.6 
68.5 
7L1 

73.7 
72.6 
73.1 
80.6 
80.6 
70.4 

81.1 
66.4 

67.7 
70.2 
72.1 

76.0 
74.1 
73.9 
74.8 
78.7 
63.8 
68.5 
71.7 
76.0 
58.8 
67.8 

68.6 
77.0 
73.4 
75.8 
75.5 
67.1 
71.0 
64.4 
62.0 
66.5 

73.1 
70.7 
72.9 

62.8 
73.8 
70.8 
66.8 
68.5 
68L9 

66.6 
61.6 
65.4 
78.8 
80.1 
66.1 

80.6 
71.9 

03.7 
66.4 
63.7 

77.7  7a  7;  7a  0 
7a  7;  7a  4   80.4 
7a  6  71.6  77.2 
71.9  71.8   7a  8 

7a  0  7a  6  7a  1 

6ai   65.0,  6a4 

73.1;  7a  7|  7a  2 

74. 2  6a  6  73. 2 
80.6  77.8  80.1 

67.8  64. 2|  67.6 

7a6  7a6  7a2 

09.0  67.o'  71.2 
82.2  79.6  8L1 
7ai|  74.8  7ai 
8a8  7a4  8U.3 
7a  2   77.0    8a  2 

7a  8 
7a  8 
7a8 

74  6 

Delawan  Braakwater,  Del . 
n^timonsMd 

8a  0 
({ai 

Washington  City 

71.3 

Cape  Henry,  Ya 

77.7)  7a  6 

743 

8a9 
6a6 

76  3 

67.1 
81.7 
80.8 
8a7 
80.3 
7a4 
77. 9 
71.4 

7a8 
7a  7 

7a8 

72.8 
7a9 

78.0 

7a  7 
7a2 

72.6 
7a  8 
71.9 

69.4 
72.9 
74.8 
7a  8 
77.6 
69.8 

7a  8 

67.0 

7a  9 
74.6 

81.8 
67.8 

7a  7 
7a  7 

81.4 
7a  6 
8a8 
81.0 

7a  6 
7a  5 

7L6 

7a  7 

77.4 
7a  1 

7a  7 

80.9 

7a  6 
7a9 

74.8 
69.4 
7a9 
72.7 

7a  9 
71.6 
7a  6 
74.1 
7a  6 
69.8 

7a  0 
67.2 

7a6 

72.9 

80.8 

ifTncbbnre.  Va 

64.2 

§orfoikr%......i:.";.;:.; 

71.8 

Senth  Atlantic  states: 

Charlotte.  K.  C 

6a7 

Hattens,N.C 

81.4 

Kitty  Hawk.  IT.  C 

77.8 

Hseon,  FortN.C 

81.1 

StaDithTille,N.C 

7a  0 

7a8 
7a  1 

71.2 

7a  2 

77.1 

7a9 

77.4 
80.0 

7a  1 
7a  1 
7a  6 
6a7 
7ai 
74.3 

7a  0 
7a  8 
79.1 
7a  9 
7a  9 
74.8 

8L2 

7a  1 

7a  0 
7a  6 

71.4 
7a  1 
69.6 

73.6 
77.7 
71.4 

7a  1 

ChtriesSni.  S.  C 

7a  9 

Aw3«rS^^ 

oa9 

7a  4'  71.0 

7a  6  7a  0 

7a  6 

iraekflonTille.  ETa 

7a  4 

Florida  Peninsnla: 

Cedar  Kevs.  Fla 

77.9 
7a9 
79.4 

6a2 

73.8 
77.4 

7a  8 

71.6 

7a  8 

74.0 
69.6 
74  2 
77.3 

7a  8 

7a  2 

8a4 
6a4 

7a  4 

71.1 
72.0 

81.2 

7a  3 

77.8 
60.9 

7a  2 
7a  3 

744 
72.4 
73.1 

72.1 
72.2 

7a  4 

7a  7 

g&JS-lr'.:::;;:::::::. 

743 

7a  9 

Smern  Golf  States: 

Atlanta,  Ga 

67.4 

PenaacmlaL  Fla 

7a  5 

HobUcAla 

74  4 

6a7 

vS3wMis8. :::;:::::: 

7a  7 

Xew  Orleans.  La 

71.9 

▼estem  Gnif  States: 

ShreveporL  La 

71.5 

Fott  Smith,  Ark 

7a  8 

UtUe  Rock.  Ark 

740 

Galveston,  Tex 

79.6  77.0 

IndiSBolax  Tot 

81.6  7a  4 

Palestine.  Tex 

6a2  7a8 

tto  Grande  Valley: 

ftewnsville,  Tex 

82.9  7a  8 

_  Kii.  Grande  City,  Tex 

OWo  VsUer  and  Tennessee : 

Chattanooga.  Tonn 

KnoxTille,  Tenn 

6a7  70.5 

64..*;   68.3 
63.6;  66.1 
64.  Ol  67.3 

69.2  6ao 

72.2'  71.1 
7«.2   71.  U 

MciDnhU.Tenn 

7a  4  71.6.  7a  2 

74  a  7a  8 
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Mean  relative  humidity  at  $tati<m8  of  the  Signal  ServicCj   United  SkUes  Army^  Jof  eoc^ 
month  and  the  year,  ^c.-— Continued. 


Stations. 


Ohio  Valley  and  TeDoessee — 
Continued: 

Nttshvillo.  Tenn 

Louisville,  Ky 

Indianapolis,  Ind 

Ciooinnati,  Ohio 

Colanibus,  Ohio 

Pittsburg,  Pa 

Lower  Lakes: 

Buffalo,  N.T 

Oswego.N.  Y 

Bochfester,  N.  Y 

Erle,Pu 

Cleveland,  Ohio 

Sandusky,  Ohio 

Toledo.  Ohio    

Detroit,  Mich 

Upper  Lakes: 

Aliiena,  Hich 

Escaoaba,  Mich 

Omnd  il(.ven,  Mich 


Mackinaw  City,  Mich. 
Marquette,  Mich. 


Port  Jloron,  Mioh 

Chicago.  Ill 

Milwaukee,  Wis 

Dulutli,  Minn 

Upper  Mississippi  Valley: 

Saint  Paul,  Minn 

LaCrosMO,  Wis 

Davenport,  Iowa 

Des  Moines,  Iowa 

Dnbuquo.  Iowa 

Keokuk,  Iowa 

Cairo,  lU 

Springfield,  111 

Saint  Louis,  Mo 

Missouri  Valley : 

Leavenworth,  Kans 

Omaha,  Nebr 

fienneULFort,  Dak 

Huron,  Dak 

Yankton,  Dak 

Extreme  IJorthwest: 

Moorhead,  Minn 

Saint  Vincent,  Minn 

Bismarck,  Dak 

Bnford,  Fort,  Dak 

Northern  Slope; 

Asstnabolne,  Fort,  Mont... 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont 

Maglnnls,  Fort,  Mont 

Shaw,  Fort,  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  PhU*©,  Nebr 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak,  Colo 

West  Las  Animas,  Colo 

Dodge  City,  Kans 

ElUott,  Fort,  Tex 

Southern  Slope: 

Sill,  Fort,  Ind.  T 

Concho,  Fort,  Tex 

Davis,  Fort»  Tex 

Stockton,  Forti  Tex 

Southern  Plateau : 

SantaF6,N.Mex 

El  Paso,  Tex 

Apache.  Fort,  Ariz. 

Grant,  Fort,  Ariz 

Prc»acof  t,  Aris 


P.4SL 

77.6 
74.1 
73.0 
74.6 
74.4 
7a  2 

80.6 
70.6 
79.6 
7&8 
80.0 
76.1 
76.2 
77.4 

7a  5 
7a  4 
80.4 
74.3 
68.1 
8L9 
78.1 
70.8 
T7.2 

77.1 
72.0 
65.8 
68.5 

6ai 

74.0 
77.5 
7L3 
7a  9 

7a 

7L1 
71.6 
64.2 
6a2 

83.7 
92.8 
83.5 
7a  4 

65.0 
69.7 
7a  8 
7a  2 
63.8 
7L8 
69.2 
5L8 
69.1 

5a6 
7L8 

6a8 

6a4 

47.3 

6ao 

69.8 
68.2 
W.8 

5a8 
52.0 
01.0 
49.0 


Thomas,  Camp,  Ariz . 
Yam*,  Alls 


P.ct 
7L6 
68.2 
71.8 
7a  7 
7L1 
7a  4 

7a  6 
72.5 

7a  8 
7a  8 

77.0 
74. 
73.4 
7a  8 

7a  6 

7a  8 
8a  5 
7a  6 
6ao 
8a  ti 
7a  0 
7a  1 
7a  8 

7L5 

7a  0 

66.7 

oaa 
6a5 

7L5 

7a  2 
oao 
7a  2 

67.6 
69.7 
72.4 
67.0 

6ai 

8L2 
8a3 
82.2 
7a  2 

67.0 
7a  3 

7a  0 

7L6 

4a  0' 

09.0 

6a  3 

62.4 

6ai 


p.  et.  P.  et. 
68.  li  67.0 
63.6,  60.6 
65. 6{  6L5 
64.7'  62.6 
66. 7i  62.7 
68. 8  '62. 6 

7a  9  71.7 
7a  4,  68.0 
7a  7|  67.6 
7a  3  69. 8 
7a  0  67.1 


sas 

72.6 

6a8 

6L9 
62.6 

6a  1 

6ao 

60.3 
54.9 

53.4 

4a  51 

62.1' 

48.  K, 


7a  0 
6a6 
7a  3 

7a  1 

72.0 
77.1 
69.9 
67.6 
7a  6 
68.9 
7a  0 
7L0 

6a9 
6a  4 
64.7 
67.3 
6a  5 
69.1 
67.1 
64.8 
72.4 

63.6 
67.1 
72.6 
7a  4 
6a  9 


8ai 
7a  9 

77.9 

6a 
6a  9 
6a4 

68.6 
47.2 
6a  0 

6a  0 

48.9 
64.4 

4a  6 
74.2 
47.7 
6a7 
4a4 

6a2 

60.6 
47.0 

sao 


5a  4  5a  0 

65. 4-  63. 5 
4a4  4a6 


67.6 
64.6 
64.0 

69.1 
67.8 
6a  0 
6a  0 
64.4 
7a  2 
66.7 
6a2 
6a  9 

62.2 
63  1 
63.2 
63.3 

sai 

64.5 
64.3 
61.7 
67.7 

5a  9 
62.2 

6ao 

7a  3 
65.3 

7a  1 
77.6 
71.8 
7a  4 

5a  0 
63.6 
6L2 
6L9 
49.8 
6a9 
7a  2 
6a8 
60.6 

60.0 
77.7 
47.6 


P.eL 
6a  8 

ea7 

61.7 
62.9 
1.1 


P.H. 
7a  0 
71.4 
67.8 
67.6 
66.4 


6a  6  68  8 


7L2 
7a  4 
67.6 
67.6 
66.0 
67.8 
64.9 
65.3 

7a  6 
67.6 
6a  5 
7a  8 
62.7 
7a  2 
67.7 
68.6 
7L2 

64.3 
57.9 
63.8 
6a  6 
6L6 
6a2 
6a  6 
6a  5 

7a  0 

64.2 

6a  0 

67.8 
7L2 
6a6 

66.7 
6a  2 
61.9 
617 

54.8 
64.0 

oao 

55.9 
5a2 
6a  7 

6a7 
5a5 
6a8 

68.6 
77.0 
64.9 


60.8  oai 
4a6  6a2 

64.1  67.8 

eai  6a7 

43.8  4a 
4a  8,  62.6 


3a  8  32.6 

3L5,  32.4 

4a  0,  42. 1 

29.  l'  2a  7 

44.  U  3a2 

SaO  '65.  b 


45.0 
37.7 
60.4 
4-J.  0 
5a  3 
5ad 
44.9  4L91  8ai:  iQ,i) 


7a  0 

7a  5 

67.9 

7a  3 
6a  0 

69.4 

6a  2 
6a9 

74.0 

7a  4 
7a  6 
7a  4 

68.0 
74.3 

7a  4 

74.6 

74. 

7L2 
65.9 
72.6 
7a  4 
7a  0 
7a  5 
74.3 
7L6 
7a  2 

6a  8 

6a  7 
7a  0 
7a  3 
7a  8 

69.2 

7a  5 
7a  1 

66.9' 

6a  8* 

59.8 

6a  0 

57.3 

4a  0 

67.8 
65.9 
51.2 
6a4 

47.9 

6a8 
6a6 

63.8 
62.4 

6ai 
6a  1 

47.2 
59.0 


2a  9 
34.2 
37.5 
2a  0 
:<1.6 
31.2 


«: 

±» 

1 

7^ 

o 

^ 

< 

P.et. 

P.ct. 

7a  1 

6a  7 

67.3 

67.5 

65.3 

64.4 

6^8 

63.2 

6a  4 

64.2 

6ai 

6a8 

72.6 

7a  2 

7a  3 

7L4 

6a5 

68.4 

7a  2 

6a9 

oa4 

6a  4 

67.4 

69.3 

66.6 

7a  1 

67.9 

7a  4 

73.5 

7a  0 

7a  5 

77.2 

7a  I 

77.2 

74.1 

7a  0 

67.6 

7a  1 

74.9 

74.9 

7a  3 

69.9 

7a  5 

7a  1 

6a] 

7a  8 

72.7 

74.5 

67.9 

7a  1 

6a  7 

6a  4 

7a  6 

7a  8 

68.4 

69.5 

6a6 

66.9 

7a  2 

72.0 

06.8 

6a2 

69.9 

69.6 

6a7 

6a6 

6a8 

7a  1 

6a5 

63.4 

7a  4 

7a  3 

7a  6 

69.4 

7L6 

718 

77.5 

80.2 

67.0 

66.7 

66.8 

614 

614 

61.7 

4a  8 

4a9 

5L8 

44.4 

5L8 

46.6 

47.4 

47.2 

612 

6L9 

64.2 

60.  C 

4a  2 

6L4 

67.4 

64.9 

47.3 

4a  4 

69.2 

7a  4 

49.6 

5a6 

6as 

6a4 

62.9 

64.8 

6a4 

6L8 

6L1 

618 

65.  fl 

69.5 

62.9 

6ao 

4a  7 

6a  3 

4a  9 

63.7 

.'•.7.0 

07.1 

47.1 

57.6 

5l».3 

5a  5 

47.1 

56.9 

48.8 

4a  2 

1 

i 

f 

8 

IJ 

' 

P.et. 
71.7 

7a  4 

66.5 
6a8 
67.5 
6a  6 

7a  6 
710 
6tf.8 

71.7 

oa 
7a  4 
7a  0 

7L6 

77.1 
77.5 
7a  9 
77.2 

72.  C 
7a  51 

6a  2! 

7a  6 

74.  9j 

73.  l' 
71.7 

oao 
7a  5 
7a  6 

67.6 
74.1 

6ao 

68.1 
6a2 

6a  3 

62.2 
7L6 
67.8 

717 
77.8 
67.4 
64.4 

57.5 
67.4 

6ai 

64.3 
6a9 
6a7 
60.3 
4L6 
619 

416 
7L9 
47.6 

5a9 

64.1 

64.9 
7a  6 

6ao 

7L7 

47.2 

54. 

57.4 

44.6 

4a  6 

50.1 

44.8 


P.ct\P.ct. 
73.6  7L5 
74. 0.  67. 1 
71.9'  7a  2 
7a  8  7a  4 
7L:i,  69.6 
7a  9 


7L6|  ' 


74.1'  7a  2 
7a  9'  69.91 

7a  a  7a  5| 

73.0'  7a  6 
69.51  718 

72.4  71. 7| 
7L9  7L6i 
7L2i  7L5 

7a  l'  80.7 

7a  0  7a  8,' 

7a  4'  77.  l| 

7a  2  77.5 

7a  2  719 

77.5  8L3 
715'  71.4 
74.  li  7a  1, 
73.7  77.9 


P.rt.lP,rt. 
75.7171.1 
71.4!  69.0 
74.4  6(^.0 
74.21  67.7 
74.6;  67.7 
77.7  7a  0 

7a  2  74.7 
TJ.Oi  71.8 
8a  6  716 
7a  2^73.0 
80.0  71.9 
laO  71.1 
7a  8]  70.1 
77.2i7Ll 

7a»|7a5 
7a  3|  74.1 
80.9  7a.B 
8a 3  74.2 

72.7  68.8 

8a 4  77.a 

74.8  7a  8 
7a 6  75.0 

aO  74.2 


7a  7 
6a6 

70. 7i 
71.6 

7a  5; 

7161 
7a  2 
71.0 

7a  0 


69.8 
6a  9 
65.3 


71.0,  717  7a» 

7a 2  711  eas 

67.0  68.8  67.5 

69.  li  71.4  69.5 

67.8j  6a5  68.9 

70.7  7a  4  70.2 

71.6:  74.9  714 

67. 0'  70.8  67.7 

716  7a  7  710 


67.6  71.1  eas 

67.7  710  oa? 
7a  9  74.1  09. 2 

6a  9,  7a  2  6a  4  7a  i 

69.3   66.7  09.5  68.3 

74.81  7a  4  81.8  75.6 
7a 8  815  86.9  8a6 
7a  5  77.8  7a  9  718 

6a 4  7a4  7a9:  Tas 


63.0, 
61.8' 
60.9 

6a4 

60.4 

6a7t 

61.9' 
60.6 
66.6 


I 


61.6 
7a  3 
66.8, 
69.0 
63.6 


64. 5|  62.6,  oao 
60.5  611  6L4 
63.9  6ai  613 
63.3  63.6  614 
514  51.1 
611'  60.6 
67.8  e6i0 

4a9'  54.0  sa; 
6181 7a 6  oao 

I 

6a3  514  .^2 


515 
611 
64.6 


.1 
67.8 
61.7 
512 


,  67.3 
!  69.7 


71.5, 

7a  8!  _. .  -- 
6&9;  5a6  6a8 

71. 5 


I 

4a  G 

65.  H 

5a  4 
42.  :i 
4a  7, 
4a  8 
4a  *j; 


74.9;  718 
6a7,  57.1 
6a  71  016 
51.8  517 


612 
69.7 


5ai 


64.9 
6a3 

5a5 

6L9 


60.9 

55.7  56.0  44.7 
5a  6  5a  6|  48  0 

:»a  0,  62. 3;  sa  7 

41.6  50. 2;  42.1 
60.7'  OLO  5a2 

oa2,  oao  SI  1 

48.6  CO.  91  4;;.  4 
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Mean  relaHve  humidity  at  8iaiion$  of  the  Signal  Service,  United  States  ArtMfy  for  each  month 
and  the  year^  ^c— Continned. 


t 


Middle  FlftteMi: 

Wmnemuoca,  Her 

Sftit  Lake  City,  ITtah 

Northern  Plateau : 

Baia6  City.  Idaho 

Lewiaton.  Idaho 

Dayton,  Wash 

Spokane  Fails,  Waab — 
North  Pacific  Coaat: 

Ciuby,  Fortk  Wash 

(Nympia,  Waah 

Tatooah  laland.  Wash  . . 

Portland.  Oreg 

Boef^bnrK,  Qreg , 

Middle  Pacific  Coast: 

Cape  Mendocino,  Cal 

BedBlnfl;Cal 

Saeramento,  Cal , 

Sen  Franciaoo,  Cal 

Sooth  Pacific  Coast: 

Los  Angeles,  Cal 

SsnlHeffo.  Cal 

Alaska  Stations : 

Saint  Michael's,  Ft.,  Alaska 

Sitka,  Alaska 

CnaJashka.  Alaska 

Bshring*s  Island,  Behxlng 
Sea 


P.eL 
62.4 
52.1 

78.2 
6&6 
81.0 
81.0 

8L8 
84.6 
84.7 
81.3 
83.2 

79.7 
7L5 
IB.  9 
7&6 

62.7 
66^6 

97.5 
75w2 
86.2 

88.8 


P.eL 
68L2 
54.1 

76.7 
67.8 
76.4 
80.8 

78.7 
83.8 
8L4 
70.4 
80.3 

77.6 
68.6 
74.7 
73.6 

65.0 
6a6 

97.7 
74.6 
85.9 

8i.'8 


P.eL 
64.0 
4&4 

67.8 
62. 

70,0 
75.4 

88.2 
80.9 
8L0 
74.5 
78.6 

82.0 
60.0 
68.4 
78.6 

72.5 
74.8 

9&4 

71.8 
82.8 

87.4 


P.eL 
51.5 
50.7 

64.0 
62.4 
65.6 
6&5 

85.1 
79.0 
88.0 
70.5 
7L4 

84.6 
65.6 

70.7 
77.0 

72.7 
74.0 

9^.4 
6&6 
80.8 

90.1 


P.eL 
41.0 
41.2 

56.6 
60.6 
6L8 
5a4 

8L3 
72.7 
88.5 
63.5 


P.eL 
81.6 
33.0 

40.6 
60.2 
59.1 

58.7 

86.9 
70.6 
87.1 
66.5 


64.0   649 


86.8 
52.4 
64.1 
78.8 

71.3 
78.8 

92.9 
74.9 
77.7 


83.7 
42.2 
6L6 
7a  0 

70.4 
74.5 

85.1 
77.0 
78.0 


P.et. 
24.4 
80. 

44.2 
44.4 

52.6 
51.1 

88.9 
67.6 
80.2 
64.9 
60.0 

88.7 
84.0 
56.8 
79.5 

70.8 
75.6 

83.2 
79.5 
77.8 


8&5  87.6  9L6 


P.et. 
20.6 
84. 

43.3 
48.1 
50. 
50.4 

82.9 
71.0 
92.2 
67.9 
61.9 

87.6 
85.3 
5&3 
82.0 

70.6 
76.5 

86.7 
79.6 
81.3 

92.6 


P.eL 
80.6 
35.5 

51.8 
53.4 
58.0 
62.0 


P.eL 
4a7 
40.6 


P.eL 
57.1 
48.6 


64.9!  70.6 


67.9 
60.5 
75.4 


74.4 
80.5 
79.4 


P.  CL  P.  et. 
66. 5  48. 6 

53. 4|  44.  U 

70.  o'  61. 4 
75. 91  01. 7 
81.8  67.3 
7&3  68.4 


86.7  87.6  88.6 
7&  9  88. 2  85. 9 
89.  8i  88. 8  90.  2 
73.8,  82.41  80.5 
66.2   79.0.  84.6 


79.1 
45.3 
57.9 
7&7 


68.9  67.9 


75.3 

87.9 
81.4 
77.8 

85w2 


82.3  79.6 
55.3  62.1 
66.6:  09.4 
77.0  72.1 


71.2 


61.4 
64.6 


89.5  03.0 
75. 2,  77. 6 
79.0  80.0 


86.8 
85.4 
83.1 
81.4 
84.6 

70.4 
77.6 
83.1 
79.0 

67.1 
69.6 

94.0 


85.2 


88.0 


84.5 
7a  5 
85.0 
74.0 
72.3 

82.4 
55.8 
67.4 
7a  8 

68.2 
71.0 

91.4 


75.8  75.3 
81.4 


8a4  87.7 
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APPENDIX   38. 

Mean  rOnMoe  JbwnkKty  at  •toUoM  of  ike  Signal  Servieey  UnUed  SUOm  Arwug,  far  eatk 
month  and  the  year,  computed  from  the  7  a.m,,3and  11  p.  m.{Wa8himgUm  tuM)oftMrra- 
iione,  and  from  January  1,  1882,  to  Deoemher  31,  1884. 


I 


I 


New  Boffland :                             P.  tt  P.  ct. 

EastportHd 74.8  75.6 

Portiand,Me 71.7  00.8 

HonntWashini^n,  K.H..  88.8  87.2 

Bo8ton«MaM 78.2  74.7 

Block  Island, IL I 7&4  77.8 

New  Sftven,  Conn 78.6  74.1 

New  London,  Conn 78L0  7&7 

Middle  AUutlc  Stetee: 

Albany.  N.Y 65.2  65.7 

New^orkClty 78.0  7^2 

Philadelphia,  Pa 76.6  78.2 

Atlantic  City,  N.J 75.7  7a  9 

Uameeat  City,  N.  J 80.8  82.0 

Cape  May,  n:  J 78.8  77.4 

Sandv  Hook,  N.J 77.8  70.7 

Delaware  Breakwater,  Del.   84.6  82.2 

Baltimore.Md 70.7  67.8 

WoBhlnRtonClty 80.1  74.9 

Cape  Henry,  Va «L8  77.8 

Chinooteagne, Va 88.8  80.0 

Lynchburg,  Va 67.2  68.2 

N'orfolk.Va 75.6  7L4 

Sonth  Atlantic  States: 

Charlotte,  N.  C 76.7  7L8 

Hatten«,N.C 85w6  8L1 

Kitty  Hawk,  N.0 8L5  77.7 

Macon, Fort, N.C 88.5 

Smlthville,N.0 88.0  8L2 

WUmington, N. 0 75.0  7L8 

Charleston,  8.  C 79.9  7&0 

Angn8ta,Ga 7L9  68.6 

SayaDnah,Ga 71.1  68.0 

JackflonTine,  Fla 77.1  74.1 

Florida  Peninanla : 

Cedar Key^FIa 81.1  75.1 

KeyWe«t,*Ta.... 7a61  75L9t 

Eaacem  Gnlf  States : 

Atlanta,  Qa 75.6  68.5 

PenaacoVFla 77.8  79.0 

Mobile,  Ala 78.6  75.5 

Montgomery,  Ala 74.2  69.8 

yickiBbnrg,lKDM 78.4  6&8 

NewOrleana,  La 78.4  7L9 

Western  Gnlf  Statee : 

Shreveport,La 76.8  74.1 

Little  Book.  Ark 78.7  75.1 

GaWeston,  Tex 84.1  8L9 

lndUoola.Tex 88.2  8L0 

Bio  Grande  valley  I 

Brownsville,  Tex 81.0  80.8 

Ohio  Valley  and  Tennessee: 

Chattanooga,  Tenn 74.8  70.6 

KnoxTiUe,  Tenn 8a9  78.8 

Memphis,  Tenn 78.0  74.9 

Nashville,  Tenn 79.2  78.3 

LoQisville, Ky 74.8  69.8 

Indianapolis,  Ind 72.6  72.5 

Cincinnati, Ohio 78.0  75.2 

Columbns, Ohio 74.1  72.0' 

Pittsburg,  Pa 79.0  74.7 

Lower  Lakes:  I 

BnflWo,  N.Y 88.7  81.8 

0>wego,N.  Y 67.7  71.4' 


P.eL 

12.1 
63.2 


P.et. 
78. 6| 
61. 91 


89.2  89.V, 
69.9  72.0 


78.7 
67.6 
71.7 

63.0 
7L2 
60.0 
76.1 
78.8 
76.0 
74.0 
79.8 
68.0 
69.4 
72.9 
76.8 
57.9 
66w8 

63.9 
77.8 
78.5 
76.6 
76.8 
67.6 
74.6 
63.4 
6L9 
68.1 

74.5 
71.7 

64.2 
75.8 
72.7 
65.8 
62.7 
60.4 

65.7 
65.1 
79.6 
8L8 

8L9 

68.2 
66.9 
64.8 
66.9 
63.8 
642 
66.8 
65.4 
68.8 

76.9 
71.9 


7a 

67.11 
70. 2| 

5&fi 

68.  Ij 

73.9 
77.6 
74.4! 
77.1' 
74.2 
79.6; 
61. 6 
68.1 
74.7 
77.4 
68.4 
68.8 


P.eL 
73.8 
68.2 
89. 
72.2 
82.1 
69.0 
70.9 

67.6 
69.8 
78.9 
7&4 
7a  1| 
77.21 
72.9 

7a  6 

62.8 
67.3 
72.8 
79.2 
62.1 
69.4 


P.eL 
73.4 
66. 
83.6 
70.4 
83.3 
70.9 
74.9 


P.eL 
79.8 
60.6 
92.4 
71.1 
62.1 
72.9 
75.9 


60.6  63.8 
70.8  71.6 
75.4!  73.5 
81.  ll  79. 1 
79. 7i  79. 8 
79.6  80.5 
73. 8;  71. 0 
81.5!  70.8 


P.  ef .  P.  et. 
76.8  76.3 
7L0;  71.9 

89.6  87.7 
72.4'  74.8 
82.11  82.3 
74. 1'  75. 3 
77.4,  7a  6 

62.7  67.4 
71.  li  78.6  72.6 


64.7   62.6 

80.0  80.1 
7a  ll  7a  1 
81.4  79.7 
70.7  7a8 
70.6  70.8 
7a  6'  78.8 
66.6  65.8 
67.2  6a2 

72.1  69.6 


78.5  69.7 
70.2  60.6 


64.0 
7a4 
72.5 
67.8 


67.8  60. 
7L8  70.4 


60. 

70.1 

77. 

80. 

7a  7 

65.4 
65.1 
65.3 
66.3 
60.9 
61.0 


62.6 
74.3 
70. 

6a7 


64.8 
6a7 

7a  4 

83.6 

6au 

7L6 

67.1 
82.9 
79.6 
88.2 
79.0 
75.1 
77.6 
72.6 
72.6 
7&2 

7a  4 

7L7 

71.7 
79.7 
74.7 
72.4 
78.2 
74. 


72.1  71.4 
74.3  7a '^ 


76.8 
7a  8 

79.2 

67.8 

67.7 
67.6 

6a4 

60.8 
63.2 


7a  6 
79. 


64. 61  6\3 
64.01  65.4 
62.6  a5.6 

73. 4  72. 4, 
60.1'  G0.8| 


74.2 
74.4 

7ai 

7a  3 
7a  9 
66.8 

6ao 
oai 


65.8 
69.4 

7a8 

82.2 
63.7 
741 

641 
81.4 
7a  4 
81.1 
77.0 
77.1 
77.8 
69.2 
70.4 
747 

74  6 
7a  1 

6a4 
79.8 
7a  4 
71.4 
744 
71.7 

69.0 
77.9 
7a  0 
79.2 


7a 6  7a7 


0 

6a2  ea3 

72.4;  7^. 
72.8)  7a 


P.eL 

li.1 
70.3 
8a  0 

7a  4 
7a  9. 

74  4 
70.2 

a*).  8 


p.  eL  P.  eUP.  eL 

746  77.1'  7ai 

6a 8  7a7  68.4 

87.0  86.2  87.8 
70.8  7a8  7-2.4 

77.1  HO.  1  T9L5 
7a 0  76.9  72.1 
72.7  74.4  747 


7&8  74  9 
HO.  7  80.1 
81.1  81.7 
79.0  7a  5 
741*  74  0 
7a  9  8U.5 
69  3  69.8 
72  7'  73.8 
7a  9  7a  2 
83.4'  81.4 
67.4!  6a  0 
7a6  77.4 


6ai 

82.9 
8L0 
8a4 
8L2 
7a  4 
79.6 

74i 
77.1 


74  0 
79.6 
81.2 
7a  9 
7a  3. 
79.7 
7a  3 
74  4 
77. « 
81.4, 

7a  ol 

7a  7. 


63.6 
7L7 
6a  2 

7a  6 

77.0 
73.2 
73.0 
77.1 
641, 
7t».» 
7a  0 
7a  9 
02.2 
7a  6 


72.0 
82L1 
80.2 
83.4 
82.11  80. 
7a  7  77. 
82. 1!  80. 

72.0;  7a 
7a  1  7a 
7a  7  7a 


5  64.9 
8  7a  6 
6.  74  7 
7i  7a  0 
2j  74  6 
0  6a  8 
8'  7a  0' 
2  67.0 
3,  6a9 

6  77.2 


69.1  C3.4 
76.3  7*2.7 
73  7  74.  I 
77.7  7a  5 
7ri.6  7a  9 
77.9  77. « 
76.9'  74  7 
70.2;  H>  1 

67.2  08.  ."t 
75.  4I  7t,\ 

75.01  7a  1 
7a  8|  8-.  4 
66.*.;.  65.0 

72.2  7i9 

7ai'  6»»,1 
82.0  81.7 
76.7;  7a  4 
79.11-  bl.4 


7a  7 


72.4   73L6 


80.0 
7L2 

eo.9 

79.8 


7!L2 


78.0 
flQ.l 
7a  1 
75l2 


7a5|  741   7a7  7a6  81.8   75t7 
72.1!  7a  9:  7a  0  80.5'  82.0   74.9 


73.6 
7a  2 
7a  4 
73.4 
73.2 
71.8 

7a  8 
7a  9, 

741 
77.8 


6a ll  7a 3 
7a  0;  748, 
TO.  2  741 
67. 1  68. 7 
71.6  74  0 
7a9  7a9 


I 


6a3 

77.7 
73.8 
7a  8 


75. 6|  7a  9 


7a  11 

7a  4' 

72.6 
741 
7a  1 
67.2 
6  64.1 
6a.''> 

7a3 


72.1 
71.3 


77.3 
73.0 
71.6 
72.1 
71.4 
67.7 
66.7 
6a7 
69.9 


741 
8a7 
77.8 
80.8 

8L0 

7a  3 
7a  6 

7a  0 

74  5 
74  7 
71.8 
71.3 
72.1 
71.8 


62.4 
69.0 
7a  9 
6a4 
69.9 
6a  2 


77.2 
7a  7: 
73.  9 
70.8 
72.2 


74  2   71.3 

745;  7a  0 

7a  8|  7«.4 

7a6  82.2 

I  I 

7a 8   79.2 


6B.3 
7«.5 
75.0 
0916 
70,8 
71.6 

7L4 
7V7 
77. 5 
80.3 

7&8 


ML  6  70.4    71.6 

7L5  76Lll  73,1 

72.2  73.0   71,7 
7a  51  7a  5    72.5 

60. 6  71.5:  7a  5 

70.6  7S.8    08.3 

73.0  7a  8'  Q9.3 

70.4  74.2    68  7 

7a5  79.1    7a7 


;a5  7a9  7a7  7ao  7012 
7a3  7aa  7ao  73.9  7L3 
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Mean  relative  humidihf  at  stations  of  the  Signal  Strvice,  ^c— Continued. 


Lower  Lakaft— Comtinaed : 

Srie,Pa 

Clereland.  Ohio 

Toledo,  Ohio  

Detroit,  Mich 

Upper  Lakes: 

AlpeDm,lCich  

BMuiaba,  lUch 

GnRMlHayen.Kieh 

Marqnette,  Mich 

Port  Huron,  Mich 

Chloago,  111 

Mibrankee.  Wis 

Dalath,  M  inn 

Upper  MiflsiaBippi  YsDey : 

SelntPMi],Hinn...:. 

LaCrosse,  Wis 

BaTenport,  Iowa 

Des  Moines,  Iowa 

Ihibnqae,  Iowa 

Keokak,  Iowa 

Cairo.  lU 

Spiingfleld,  HI 

SafntXonis,  Mo 

Missoiiri  Valley  : 

Leavenwonh,  Kans 

Omaha,  Nebr 

Beanetr.  Fort,  Dak 

Hnron,Dak 

YaoktoB,Dak 

XitreoM  Korth  west : 

Moorhead,  Minn 

Saint  Vincent^  Minn 

BSsmarck,  Bak 

Bafoid,  Fort,  Dak 

5orthera  Slope: 

Assinabome,  Fort,  Mont . . . 

Benton,  Fort,  Mont 

Helena^Mont 

Shaw,  Fort|_Mont 

Deadwood,  Dak 

Cheyenne,  Wto 

^erthPlatte,irehr 

Middle  Slope: 

DenTer.Colo 

Plke*a  Peak,  Colo .a.. 

Dodge  City,  Kans JZ.. 

Elliot*.  Fort»Tez 

Southern  Slope : 

CoBcho,  Fort,  Tex 

DariSk  Port.  Tez 

Stockton,  Fort,  Tax 

Southern  Platean: 

El  Paso,  Tex 

Apaehe,  Fori,  Aiis 

Grant,  Fort,  Aria 

Preaeott,  Aria 

Thomas,  Camp,  Aria 

Middle  Platean: 

Sslt  Lake  City,  Utah 

Xerthem  Platean: 

Lewlston,  Idaho 

Dayton,  Waah 

%MuiiieFMDa,Wash 

VsvtiPaeilloCoaKt: 

Olynipi%Wash 

Portland,  Ores 

Middle  Peeillo  Coast: 

BedBla«;Csl 

Saeramento,  Cal 

Saa  Francisco,  Cal 

Sooth  Paciflo  Coast: 

Los  Angeles,  Cal 

SsB  Dieico,  Cal 

Alaska  Stations: 

Sidnt  Michael's,  Ft,  Alaska 

Sitka,  Alaska 


P.etP.et. 

80.0  79.1 
80.6  7&0 
74. 0!  TA.  i 
78.8  76.1 


7&6 
77.1 

sas 

67.1 
83.5 
74.6 
70.6 
76.8 

79.6 
72.7 
60.8 
66.2 
60.0 

70!4 
72.0 
78.8 

71.1 
66.7 
78.9 
64.2 
66.2 

88.8 
92.2 
80.7 
7a  1 

64.0 
62.9 
78.6 
67.4 
76.9 
63.0 
72.6 

56w6 
79.1 
6&6 
64.8 

7L8 
66.9 

66.8 

53.4 
67.8 
53.5 
87.4 
67.8 

6&0 

71.1 
8L8 


75.5 
75.2 
80.6 
67.7 
88.4 
71.6 
78.1 
72.5 

72.8 

68.5 

63. 

66.5 

68.0 

72.8 

76.1 

71.0 

79.4 

67.0 
67.4 
78.4 
67.0 
67.8 

88.4 
88.4 
79.5 


P.et^P.et 
74.8  71.3 

74.2  66.3 
66.5,  62.6 

73. 3  64.  2 

74. 6  68. 3 

73.0  68.6 

77.7  65.3 
67.2  66.6 

80.2  75.6 
69.11  68.0 
75.71  70.8 
70.6  68.6 

I 

60. 1|  62.2 

67.8  57.0 
61. 7|  61.7 
66.71  62.8 

64.1  57.9 
69.0'  64.6 
6a8  65.9 
65.  ll  61.6 
76.6  7L5 

63.4!  6L0 

66.9  63.8 

78.3  68.2 

70.4  70. 3| 
6&0  66.91 


I  ! 

P.  et.  P.  et 
69.7  70.5 
67.2  «7.8 
66.2  68.5 
66.4,  60.8 


P.eL 
72.1 
67.0 
65.2 


P.  et.  P.  ct. 
7L6  72.7 
G9.8  U0.6 
60.6,  70.2 


1 


60.1 
66. 

67.0 
62.5 
78.0 
68.7 
60.7 
66. 


74.7 
71.8 
73.2 
66.4 
75.0 
74.7 
76.4 
72.3 

71.7 


67.0  70.  l!  71.6 


P.et 

74.8 
68.7 
70.5 
70.1 


78.5 


I 


75.7 
74.8 


63.6 
56.4   63.2 
67.  o;  78.0, 


76.0  76.6 

73.11  77.6  7R2    

74.8  78.11  75.  »|  75.4 
60. 1,  73. 2  72. 4  60. 5! 
76.0'  76.4  76. 3|  76.0 
60.  3'  71. 3  00. 0,  72. 5| 
73. 41  76.  o;  70. 5'  73  6, 
70. 7'  77.  ll  75. 6,  73. 6 

I 

72.6  72.4,  72.0!  7a  6 
66.2  70.8   72. 3^  60.1 


68. 

03.1 

68.1 

60.4 

66.8 

77.0 

64.7 
68.3 
60.8 
71.2 
67.1 


82. 5!  78. 2  65. 7  67. 7 

84. 71  77. 0  60. 8  78. 2 

76.7  71.8  63.0  60.0 

73.1,  76.4  60.8  62.6,  6&0 


78.6 

70.  o; 

74.0 
76.8 
73.7 
70.1 

70.8 
71.4 
60.8 
73.8 
70.8 


70. 71  71. 2 
72. 7i  72.8 
67. 71  00. 8 
60.7  70.7 
76.2  74.0  75.1 
67.0  60.1  66.5 
75. 11  77. 1   71. 2 


68.7;  71.0 
70.0  78.0 
6a  0  64.0 
75.5  74.3 
71.3  71.5 


66.0  oas 

67.1  67.2 
7a  2  6a  7 
67. 0  6a  0 
74.6,  7a  8 

sas,  4ao 

60.8  64.0 

5a5  4a8 

7a  21  70.7 

65.7  57.5 

54.5  5a0 

78.8  6a  6 
5a4   50.5 

6a4  5a5 


5a  2 

67.2 

5a  4 
6a7 
6a7 

54.3 

6ao 
7a  2 


81.6  79.0 


8a4 

8L6 


80.8 
77.6 


7L0  6a4 

77.7  74.0 

7a  0  71.6 

61.5  65.1 

64. 3|  67.7 

oai  oa5 

7a 2  74.5 


41.4 
65.1 
47.8 
50.0 
50.4 

6L4 

oae 
7a3 

77.1 

P0.2 
74.5 


61.8 
50.7 
6a4 


5ao  5a8 

60.5!  60.3 

5a  2|  5a  7 

61. 1'  5a  6  58. 4 

77.0,  7a  5  71.4 

57.4  5a  5  50.1 

6a 2l  6a5  70.8 


54.8 

8a  8' 

57.  l! 
50.3 

57.51 
44.2 

5a7 

80. 
51.0 

3a  5 
4ao 

41.0 

54.3 

61.4 
65.8 
60.2 

7a  7 
7L1 


6a  1   63.3 
7a  6  6a  3 

7a  7  7a  6 
7a  8,  7a  2 

7a  o!  74.1 

0a2'  08.6 
71.3  67.1 


5aii  5ao 

86.1  80.0 
6a  0  60.8 
50.5  6ao 

63.0  64.5 
44.4  50.0 
6L0  6ao 


7a  6 

7a] 

60.3 

6ao 

5L0 

4a  8 

54.0! 
50.7 
60.1 
47.7 
67.7 


7L7 
81.1 
67.1 
61.3 


70.4  72.1 
OaOf  71.0 
7a  3  7a  0 

oao  7ao 

77.0 
71.2 

7a  3 


oao 

7a  8 

60.0 
60.5 
67.4 

7L2 
77.5 
67.3 
62.0 


5a  0  57.1 
4a8  50.8 

44.7  54.3 
50.5  50.0 
64.6;  62.6 

50.8  4a  6 
6a8  6a5 


ir  j::j 


20.4  3a4 
4a  1  44.0 
20.7  80.8 
4a2  3K.5 

30.3  3a 3: 


4ai 

5a8 
5a  8 

61.5 

72L7 
63.7 

53.0 
6a] 
74.7 

71.2 
7a  6 

00.0 

7ai 


8a7i  31.6 

53.2  44.1 
5a  7   50.5 

5a  0  4a  8 

60.0  6a8 
65.5;  65.5 

i 
4a  6  84.7 
62.0   57.2 
7a  3   7a  5 

72.2  7a  8 

7a  1  7a  0 


4ao  4ai!  4a7 

60.5  74.4'  7a  0 

6a  3  60.0,  61.2 

60.5  6a6  60.6 

50.7  60.0  6a7 

5a  2  50. 7j  6a  6 

60.5  64.2  7a  1 


64.8 

5ao 

4a  7 

47.3 

4a  5 
3a  6 

55.2 
57.0 
60.4 

7a  1 


4a0  5L2 
54.5  6a6 

4a4  5a  1 

sai  5a7 

40.8  51.0 


8a8 

4a2 
4a4 
4a2 

6a6 
6a6 

35.4 

5a6 

83.1 

7a  0 

77.1 


83.5,  83.6  85.7 
7a  0  7a  0|  80. 8 


4a  2 

60.1 


7a  1 


7a  6 

00.  M 
65.4 

6ao 
6au 

74.6 

7a  6 
7a  2 

71.6 

60.4 
00.6 
64.0 

oas 

64.2 
51.2 

eas 

50.6 
81.5 
67.8 
60.6 

7a  2 
61.1 
60.7 

540 
55.0 
44.2 
51.5 
4a8 

54.1 

7a  4 
71.2 
7a  0 

8a2 


74.8  8a8 


P.cL 
74.0 
72. 
6a7 
71.3 

81.0 
7a4 
7a  1 
71.3 
8a4 

7a  4 

74.6 
7a  6 

7a  0 

71.0 

oai 

67.0 

6ao 

72.1 

7a  2 

67.2 

7a  3 


p.  et  P.  et 
7a  6  74.1 
80.2   71.0 

7a 5  oao 

7a  6  71.0 

I 

80.7,  7a  2 
77.5  74.1 


8L0 
7a  8 


84.5  7a7 


74.8 
80.2 
77.0 

7ao 

7a5 

6a4 
6a  6 

65.8 

7a  0 

74.6 

7ai 

77.5 


7a  6 

6a8 


71.4 

7a  4 
7a  0 

7a  8 

67.3 
67.4 

6a  0 
6a7 

71.4 
73.0 
6a6 

7a  6 


6aa  74.4  6ao 

6a  7i  71.1  60.3 
7a  2'  77.8  bO.6 
oao,  67.0  70.1 

6a  2.  7a  7  6a  7 


77.0 
80.0 
80.4 
77.7 

61.2 
5a6 
6a  8 
50.0 

6ao 
4a  0 
6a5 

4ao 
7a  0 
6a8 

6L8 

7a8 
6a2 
6a4 


5a4 
5ao 


54.3 


8a3  7a  1 

8a  8<  80.5 

7a  8,  7a  0 
7a  8  7a  3 


60.5  60.0 

6a5  5a7 
71. oj  oao 

61.8:  60.2 

74.5,  61.2 

50.61  5a  2 

7a  3  67.0 


5a8 

81.7 
60. 

6ao 


5ao 
7a  6 

64.8 
50.0 


7a  S  67.1 
57.  o!  54.5 
63.1   63.2 


5ao 

67.7 


4a  5 

5a5 

45.2 
53.1 
50.4   67.0  5ai 


4a7  5a  1 


6a8 


5L0^  5a  4 

7a6  77.5 

81.5  8a  2 

80. 2'  8a  3 

I 

85.  ll  84.1 

82.8  81.0 


50.7  60. 7i  7a  6 
71.6  7a  7i  80.7 
7a  7  70. 7;  77. 8 


oao 

71.0 


87.4  80.0 
80. 7,  7a  7 


6a2  6a3 

60.8  68.8 


oa6  oa5 

7a  0  74.3 


47.8 

61.0 
67.1 
6a4 

77.6 
74.0 

67.6 
6a6 
77.5 

68.6 
72.4 

00.5 
7a  8 
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APPE  N  D  IX    36- 

Average  dew-point  (in  degrees  Fdhrenheii)  at  stations  of  the  Signal  Serrioe,  United  States 
Army,  for  each  numih  and  ike  year,  ( Computed  from  January,  1882,  to  and  inclnding  De- 
eember,  1884.) 

ITbe  dally  meaaa  are  obtained  by  dividing  the  sum  of  7  a.  in.,  3  and  11  p.  m.  (Wafibinfrton  time)  obrai^ 
vattonaoy  3;  the  monthly,  by  dividing  the  aum  of  the  daily  by  the  number  of  days  in  the  month.] 


^ 


ITewBnglasdt 

Eaatoort,  Me 

Portland,  Me 

Moont  Washington,  N.  H . . 

Boston,  Maas 

Block LOaDd.  R.I 

New  Haven,  Conn 

New  London^  Conn 

Middle  AtlantioStates : 

Albany,  N.Y 

New  fork  City 

Philadelphia,  l>a 

Atlantic  City,  N.  J 

Barnegat  City,  N.  J 

CapeMay,N.  J 

Randy  Hook,  N.J 

Delaware  Bt-eak water,  Del. 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Ya 

Chlncoteagne,  Va 

Lynchburg,  Va 

Norfolk.  Va 

Sonth  Atlantic  States : 

Charlotte,  N.C 

Hatteras,  N.C 

Kitty  Hawk,  N.C 

Macon,  Fort.  N.C 

Smlthville,  N.  C 

Wilmington,  N.  C 

Charleston,  S.  C 

Augusta,  Ga 

Savannah.  Ga 

Jaokaonville.  Fh» 

Florida  Peninsula : 

Cedar  Keye,  Fla 

Key  West.  Fla 

Eaatem  Gulf  Statea : 

Atlanta,  Gra 

Peneaoola,  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Viokaburg,  Miss 

New  Orleans,  La 

Western  Gulf  States : 

Shreveport,  La 

Little  Bock,  Ark 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

Bio  Grande  Valley: 

Brownsville,  Tex 

Ohio  Valley  and  Tennessee : 

Ghattanooga,  Tenn 

Knoxville,  Tenn 

Memphis,  Tenn 

Nashville,  Tenn 

Louisville,  Ky 

Indianapolis,  Ind 

Ctodnnati,  Ohio 

Columbus,  Ohio 

Pittsburg,  Pa 

Lower  Lakes : 

Bufafclo,N.T 

OswegiN.  T 


11.2 
14. » 
-0.4 
17.8 
23.9 
16.8 
19.5 

14.6 
21.8 
23.5 
23.9 
25.2 
27.8 
23.0 
28.6 
24.0 
24.9 
32.8 
S9.8 
25.1 
82.5 

82.7 
40.1 
85.5 
89.3 
40.6 
89.5 
44.4 
88.8 
42.9 
49.5 

51.4 
643 

34.2 
4.5.8 
44.4 
89.9 
38.6 
46.4 

86.1 
32.0 
47.2 
46.1 
31.4 

50.4 

32.3 
80.9 
8L8 
81.0 
25.4 

ia2 

25w4 
19.1 
22.9 

17.4 
14.8 
19.4 


16.0 
19.3 
5  5 
22.7 
27.6 
22.3 
25.7 

21.0 
27.6 
80.5 
30.5 
31.2 
83.3 
29.1 
34.0 
30.2 
31.6 
39.0 
35.1 
82.2 
39.0 

39.6 
45.0 
41.1 
45.5 
46.8 
45.3 
50.1 
44.7 
47.5 
53.0 

55.4 
65.4 

40.1 
52.1 
49.8 
45.7 
45.0 
51.8 

43.7 
40.6 
53.4 
53.6 
39.8 

67.2 

39.2 
37.7 
39.8 
88.7 
33.5 
28.0 
34.4 
28.8 
89.4 

22.4 
2L1 
26.6 


19.2 
21.1 
5.5 
24.1 
27.7 
23.0 
2a7 

2L2 
27.9 
31.0 
30.9 
80.1 
84.0 
29.9 
33.7 
30.0 
30.9 
37.0 
84.8 
80.7 
87.0 

37.6 
43.4 
38.9 
44.4 
45.5 
43.7 
49.6 
43.9 
46.2 
52.2 

55.9 
64.0 

40.1 
53.0 
51.4 
45.6 
46.3 
53.3 

46.7 
42.5 
58.0 
59.5 
47.4 


38.8 
36.3 
39.8 
38.4 
33.3 

2a6 

33.5 
28.2 
29.0 

22.5 
22.8 
25.7 


29.6 
81.4 

lao 

83.5 
36.2 
82.7 
35.2 

81.7 
35.6 
40.6 
30.8 
37.9 
41.6 
38.8 
40.8 
3&0 
39.4 
44.5 
41.4 
41.4 
44.6 

45.8 
49.5 
45.4 
51.8 
53.3 
50.7 
56.2 
51.2 
64.5 
59.4 

62.1 
67.0 

47.3 
50.8 
58.0 
53.0 
54.2 
59.8 

54.1 
51.8 
62.4 
63.7 
54.4 

65.7 

47.2 
44.2 
48.8 
46.8 
4L6 
3a  1 
41.6 
37.1 
36.6 

8L6 
81.4 
84.2 


37.2 
40.1 
2a  2 
43.0 
45.8 
43.2 
44.8 


47.7 

53.4 

40.4 

55.9 

67. 

66.2 

67.2 


41.9  55.6 


45.9 
53.1 

4a  8 
4a5 

60.7 
47.7 
50.5 

4a  2 

60.0 
53.5 
52.8 
61.0 
64.3 

52.9 

6a8 

55. 

60.7 

61.1 

6a  9 

62.9 

57.6 

60.7 

63.5 

64.6 
60.0 


67.9 
63.2 
60.6 
69.9 
61.5 
69.8 
51.7 
60.2 
61.5 
64.2 
64.2 
61.0 
64.4 

62.2 
6a4 
65.8 
69.0 
68.7 
66.9 
70.3 
66.8 
6a7 
70.5 

71.2 
73.0 


63.5  63.6 

63.6  71.6 

62.2  70.5 

57.3  67.4 
60.1  69.1 
64.0  70.9 


61.1 
68.4 
66.9 
68.1] 
61.6 

70.2 

53.9 
62.1 
.^O.  1 
53.8 
53.0 
46.8 
40.6 
46.5 
47.1 

41.0 
41.5; 


60.1 
69.0 
73.1 
73.8 
69.1 

74.1 


63.1 

68.4 

43. 

59.3 

62.6 

60.2 

6L4 

6^6 

61.6 

65.3 

04.9 

64.7 

66. 

63.2 

65.6 

62. 

63.8 

67.8 

67.8 

62.6 

68.6 

64.4 
71.6 
69.7 
72.4 
72.5 
71.4 
74.1 
68.9 
71.4 
73.2 

73.4 
73.8 

65.3 
72.9 
71.8 
69.3 
71.2 
72.4 

70.8 
71.5 
75.  Oi 
75.4 
71.5, 


53.4 
57.8 
43.8 
58.2 
62.2 
59.2 
61.0 

67.5 
60.4 
64.3 
64.9 
64.8 
65.7 
63.0 

6ao 

62.4 
63.1 
6a4 
67.4 
61.9 

6ao 

63. 

71.3 

60.6 

71.9 

71.6 

70.6 

72.8 

68.2 

70.8 

7^2 

73.1 
74.1 

65.1 
72.6 
70.6 
6a8 
60.1 
71.3 


08.5 
73.8 
74.0 
67.5 


4a  0 
51.7 
37.0 
53.4 

6ai 

64.9 


3a4 
40.8 
27.0 
42.8 

4a  1 

43.7 


56.9  47.8 

52.8  40.6 

66.9  46.4 
59.0  4a  6 
„-_   61.6 

61.3  51.8 
61.7  62.8 
59.0  48.2 

62.4  53.6 
57.6  49.1 


59.0 
64.7 
63.5 
57.6 
64.0 

60.2 

6ai 

66.3 
6a3 
67.8 
66.6 
60.8 
65.7 
67.4 


70.2 
73.9 

59.8 
6a6 
67.0 
63.0 
65.0 
68.3 

04.3! 
70.7 
71.7 
63.5 


49.9 
66.5 
65.0 
50.0 
56.3 

53.2 
61.3 

5a7 

61.3 
60.1 
69.2 
63.1 
67.6 
60.0 


60.6  65.6 


29.4 
30.3 
14.0 
31.1 
37.  G 
30.9 
33. 

29.3 
34.1 
34.8 
37.2 

3ai 

39.6 
35l8 
39.9 
34.0 
35.3 
42.2 
40.5 
82.8 
4L7 

37.4 
4a3 
44.7 
47.5 
45.5 
44.2 
49.  ^ 
42.7 


lae;  33.5 

21.5^  3&7 
7.9.  22.5 
23.11  .38  6 
20. 8{  4:1.1 
22.9  3a8 
24.9  41.2 

20.9  37.3 

26.6  41.9 

27.0  45u2 

29.6  45w3 


30.4 
33.0 


32.0 
27.3 


4&3 
47.3 


2&8   43.8 


47.4 
43.'; 


74.8  72.8 


64.8  66.3 
63.0   64.9 


67.5 
65.4 
64.3 
59.7 
61.8 
58.0 
58.8 

54.3 
65.2 


).l 
67.2 
61.8 
60.0 
61. 
58.6 
50.6 

sao 

68.0 


48.61  56l4  50.0 


70.7   6a  5  50.9   54.7    8.\.2 


66.3 
63.6 
6a7 
65.4 
62.6 
59.5 
60.2 
07.8 
59.8 

57.5, 

67.7 
5a  61 


66.6 
71.  a 

64. 9{ 
63.4, 
62.01 
57.3 
60.4 
64.8! 

69. 4; 
59.5 
67.7 
68.8 
59.3 


55.6 
67.7 

37.9 

47.8 
49.1 
43.7 
45.7 
50.4 

46.0 
44.7 
55.4 
57.1 
46w0 


2a]  44.8 
35.4)  60.5 
32.0,  48.7 
27. 7i  44.6 
35.0    SO. 5 


32.0 
42.7; 

saa 

41. 2j 
41.7 
3d.o' 
4&2, 

s&el 

45.9}  43.71 
53.5   50.7 


48.5 
55.7 
52.5 
56.1 
5C.3 
54.7 
59.0 
53.8 
56.7 
61.1 


53.4;  «2.7 

05.3^  oai 


34.3 
46.01 
4.*>w8; 

40.0 
41.4' 

4a  o< 


40.7 
50.8 
5&6 
54.3 

55.5 
60.1 


56.1 
64.4 
67.6 
65.6 
52.0 
47.4 
.''1O.6 
47.2 


59.4 
61.9 
61.0 
59.1' 
54. 5i 
57.0, 
54.6 
54.8:  47.2i  84.0 


39.3 
37.1 
42.7 
40.7 

sai 

33.6 
37.4 
32.6 


I 


58.6 
63.9 


43.8^  32.5 
41.7^  3a  2 
46.61  33.0 


3a  oi  54.8 

35u8  50.2 

.51.6  62.0 

SaO  63.6 

3a  5  54.1 


33.0 
31.1 


5ao 

47.0 


34.8  51.4 
33.6*  40.8 

20.5  46.5 

24.6  41-7 
20.5  45.2 
25.0.  4L2 
2a  II  42.3 


24.2 

21- 


38.2 
1  87.3 

2«.4  4aa 
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Jverage  dew-point  (in  degrees  Fahrenheit)  at  statUma  of  the  Signal  Service,  United  States 

Army,  ^-c. — Continned. 


StotiODB. 


Lower  LakeA-^ontinaed : 

CleTeland.  Ohio 

Toledo.  Ohio 

Detroit,  Mich 

Upper  Lakex : 

Alpena.  ]kUch 

Eacanaba,  Mich 

Grand  Haven,  Mich 

Marquette,  Mich 

Port  Huron,  Mich 

Chica$!0.  ni 

Milwaukee,  Wia 

Dnluth.  Minn 

Upper  MiBsiaaippi  Yalley : 

Saint  Panl,  Minn 

La  Crone,  Wia 

Davenport,  Iowa 

DeaMoines,  Iowa 

Dabnqne.  Iowa 

Keokuk,  Iowa 

Cairo.  Ill 

Springfleld,  HI 

Saint  Lonia,  Mo 

Miaaoori  Valley : 

Leavenworth,  Xans 

Omaha,  Nebr 

Bennett  Fort,  Dak 

Huron,  Da^ 

Yankton.  Dak 

Extreme  Nor  thwest : 

Moorbead,  Minn 

Saint  Vincent,  Minn 

Biamarck,  Dak 

Bnford,  Fort,  Dak 

Xortbem  Slope : 

Aatinaboue,  Fort,  Mont... 

Benton,  Fort,  Mont 

Helena.  Mont 

Kbaw,  Fort,  Mont 

Deadwood,  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Middle  Slope: 

Denver.  Colo 

Pike'e  Peak.  Colo 

Dodge  City,  Kana 

BUtottFort,  Tex 

Soatbem  Slope : 

Concho,  rort.  Tex 

Davia,Fort,  Tex 

Stockton,  Fort.  Tex 

Sontkem  Plateau : 

Bl  Paao,Tez 

Apache,  Fort,  Ariz 

Grant,  Fort  Ariz 

Preaoott,  Aria 

Tbomaa,  Camp,  Ariz 

Middle  Plateau: 

Mt  Lake  City,  Utah 

Swthem  Plateau : 

Lewiaton,  Idaho 

Dayton,  Waah 

Spokane  FaHa,  Waah 

S«th  Pacific  Coaat : 

OlympK^Mh 

Portland,  Greg 

Middle Padflc  Coaat: 

BedBldftCal 

Saeramento,  Cal 

tten  Franeiaco,  Cal 

Soath  Pacific  Coaat: 

Loa  Angeles,  Cal 

8aa  Diego,  Cal 

Aiiaka  Stations : 

iUntMichaer8.Fort.  Alaska 

Sttka,  Alaaka 


If 

1 

,d 

1 

. 

1 

1 

1 

a 

1 

1 

1 

& 

1 

t 

0 

i 

1 

# 
►^ 

■3 

1 

1 

1 

1 

o 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

17.9 

25.1 

25.5 

82.4 

42.9 

55.6 

57.6 

67.4 

52.6 

43.7 

31.6 

242  8a0 

17.3 

24.5 

25.2 

83.6  44.2 

5ao 

59.1 

59. « 

64.2 

45.1 

82.0 

23.3 

89.6 

lai 

25.4 

27.3 

38.5  4a3 

57.8 

58.5 

58.6 

54.0 

44.8 

33.2 

24.7 

39.9 

9.8 

18.2 

15.9 

20.  ll  35.2 

60.5 

58.4 

549 

49.1 

80.0 

2a4 

ia4 

82.8 

8.6 

9.8'  14.8 

26.3   35.5 

50.6 

54.8 

55.4 

49.8 

80.1 

25.7 

15.0 

81.0 

lai 

22. 9,  25. 2 

32.0,  41.3 

54.9 

5&4 

59.0 

53.4 

44.1 

32.6 

24.0 

8a8 

6l2 

8.4 

18.0 

25.5,  32.5 

45.3 

50.6 

58.0 

47.3 

3a  7 

24.3 

14.4 

29.7 

14.7 

20.9 

22.9 

81.8,  40.7 

54.3 

57.1 

57.8 

52.6 

42.7 

31.6 

22.0 

87.4 

14.5 

21.3 

25il 

84.4:  42.7 

55.5 

58.5 

59.1 

54.0 

45.6 

82.3 

21.1 

8a  7 

11.9 

19.8 

24.8 

82.6 

40.1 

53.4 

56.9 

58.6 

63.2 

43.8,  30.0 

19.0 

8a  0 

L3 

7.8 

15.8 

27.8 

35.1 

48.6 

52.9 

56.5 

48.7 

38.0   24.0 

a  3 

8a  3 

4.2 

10.2 

18.7 

82.4 

41.6 

56.6 

58.7 

68.8 

50.7 

39.7'  24.2 

9.5 

33.8 

5.7 

14.0 

21.0 

82.1 

39. 71  55. 0!  58.  0 

58.8 

53.1 

41.6   27.5 

13.2 

35.0 

9.2 

19.1 

24.8 

37.2 

46. 2i  59.8   61.2 

60.1 

54.2 

4.^5;  31.2 

la  8 

89.0 

8.1 

16.8 

24.8 

37.1 

45.2,  5S.d\  61.1 

59.6 

52.5 

43.51  2&4 

14.6 

87.4 

4.1 

14.1 

22.0 

83.1 

42.8 

56.8,  58.4 

58.1 

.52.  2 

42. 5|  27. 3 

13.7 

36.4 

14.7 

22.0  28.5 

80.9 

4&0 

61. 5|  63. 1 

61.  .3!  54.9 

4C.0   32.9 

2a  6  41.1 

27.0 

85. 8  37. 3 

46.4 

54.0 

66.  9i  68.  6 

65.8   61.3 

54. 7;  89.  9 

3a  8  49.0 

1&6 

25l7|  29.5 

39.6 

47.8 

61.3   61.7 

59.8   .'■>«.  8 

47.2,  83.2 

22.9  4L  6 

2L0 

80.6  35.0 

45.3 

54.1 

65.2   66.5 

65.2   58.9 

52.7   89.3 

1 

2a2  46.8 

16.0 

22.8   29.6 

80.4 

47.2 

61.2  63.7 

61.7 

54.1 

4a  5,  32. 9 

2-^6  41.4 

10.4 

15.9  25.5 

37.  G  46.9 

60.2   63.1 

62.0 

54.9 

43.  9,  29. 5 

l.'i.O  3a7 

fi.0 

9.1  21.5 

33.0 

42.7 

.•>6.5  57.7 

56.1 

44.7 

84.9  21.3 

lao  ?2.7 

—0.1 

5. 6.  19. 1 

33.0 

42.5 

56.7;  58.4 

58.0 

47.4 

8a  5   21. 6 

5.2  32.0 

5.2 

12.4   2L5 

34.6 

43.5 

58.2 

60.2 

60.1 

50.0 

39. 3   24.  9 

0.8  35.0 

-5.4 

—1.1 

11.5 

80.2 

38.4 

52.5 

55.0 

54.9 

4.'5.7 

34.8   18.5 

2.0  28.3 

-9.0 

-4.9 

6.^ 

27.5 

38.0 

52.1 

54.4 

50.0 

45.4 

34.1  ia3 

—1.1   2a  8 

-0.fl 

4.1 

14.7 

30.1 

5W.3 

54.  Ti 

54. 0 

54.8 

45.0 

34.0   21.7 

4.4   29.7 

-0.6 

1.5 

15.1 

29.7 

38.5 

51.8 

52.1 

51.7 

40.3 

82.4   19.9 

3. 3   27. 9 

2.1 

2.6 

16.1 

27.4 

36.2 

45.5 

45.1 

415.7 

3&5 

27.9   18.3 

5.1  2.5.7 

5.6 

7.9 

21.9 

27.7 

38.1 

48.3 

45.9 

47.6 

39.6 

29.2   17. 7|    ai   28.0 

9.5 

10.7 

21.7 

29.4 

35.8 

45.9 

47.3 

44.6 

38.5 

30.0   22.8   12.4   29.0 

9.5 

7.9 

17.5 

25.5 

34.0 

43.8 

41.2 

43.1 

36.0 

27.8    19.3,    7.8  2a  I 

13.4 

18.8 

23.1 

30.0 

38.3 

49.4 

51  4 

50.0 

40.5 

82.0   23.5   14.1   31.6 

7.8 

9.2 

14.3 

21.9 

31.4 

42.4 

39.0 

40.5    27.7 

23.8   13.2;  11.3   23.6 

12.0 

14.1 

24.6 

34.2 

44.1 

57.5 

59.7 

57.  6   48. 5 

1 

38.2   23,9,  15.9  35.8 

14.5 

14.1 

21.4 

26.9 

36.7 

46.6 

47.3 

46. 6'  38.  8 

30.6   20.3   ia3;  29.8 

—4.6 

—1.2 

3.5 

7.0 

16.4 

25.3 

29.1 

29.5   23.0 

15.4     ai     2.0   12.6 

16.1 

laS  20.5 

34.1 

45.6 

69.7 

61.0 

60.  2'  51. 2 

42.4   27.1   18.8  38.5 

14.7 

19.6   27.3 

33.6 

45.1 

58.0 

60.1 

68.4 

52.0 

4a  0   29.9   2L1   38.8 

1 

8L8 

89.2   44.0 

44.3 

55.0 

64.3   62.0 

62.2 

00.1 

56.1    43.2   33.61  49.7 

24.5 

29. 2   32.  Oi  29. 9 

39.2 

50.6   55.2 

54.1 

51.5 

44. 7   35. 3   28.  o!  39.  5 

29.0 

85.2 

39.1    38.9 

52.8 

62.  2,  64.  2 

61.9 

58.4 

51.7   40.0  31.4  47.1 

1          1          ' 

23.9 

29.4 

18.2   24.5 

31.4 

43.7   54.9 

58.  3 

50.5 

41.  .'•J  34.5.  27.41  .37.2 

23.4 

27.8   32.0   27.4 

32.7 

39.7  liLS 

5.-..  1 

43.6 

34.4    27.1 

25.41  .35.0 

24.1 

29.4'  29.2   24.0 

29.0 

38.4   50.  ► 

54.8 

43.9 

36.3    Sa  3 

2a4   34.0 

in.o 

24.4'  28.0   24.8 

29.3 

36.2   51.4 

52.0 

38.6 

31. 0[  24.6 

24. 2.  31.  9 

29.7 

35.4   37.7,  31.3 

37.0 

43. 1;  54.  7 

58.  7   49. 1 

1 

3a  2|  35. 1 

32. 4j  4a  2 

12.0 

13.3  24.3,  29.7 

33.0 

39.2.40.7 

45.2  37.2 

31.8 

22.3 

21.3'  29.1 

21.7 

17.8   .12.6   36.6 

42.3 

48. 7.  47. 1 

47.4   42.1 

38.7 

32.2 

23.5  36.9 

24.2 

17. 9   32. 8  35. 3   41. 5 

47.8   46.3 

4.'>.6  41.1 

37.71  3,3.4 

24.1    35.6 

18.9 

ia8   30.8  86.  U 

41.5 

48.1   46.5 

46.7 

41.5 

sao 

31.1 

20.9  34.6 

33.0 

29.3 

37.4   41.4 

44.7 

48.4   49.0 

51.4 

48.8 

44.2 

40.2 

33. 9'  41. 8 

33.1 

28.9 

38.  l|  40. 2  44. 0 

50.2   52.4 

62.5   49.8 

1 

45.4 

4a  2 

34.  Ij  42.4 

33.8 

33.9  40.6   42.3'  45.4 

40.1'  48.0 

47.0   44.6 

43.2 

4a  6 

8a  9;  42.  S 

JJ7.3 

37.9  44.0   44.8   f.0.4 

54.5   55.4 

55.5   52.6 

48. 8i  43.8 

40.7   47.  £ 

40.4 

39.2   45.1   45.4   48.5   51.4   52.4 

52.7.  52.4 

50. 7   47. 6 

44.4   47.6 

37.2 

39. 2   46.  0    47.  0    .10.  ^'  55. 81  5P.  1 

.'■>8.0   .''M.7 

49.  5   43.  el  41. 3'  4a  6 

39.5   41.8   47.9   48.4   52.2'  5«.  (5'  59.7 

61.7 

58.2 

51. 3|  4a  b!  43. 0   50. 6 

9.31  10.0    14.0    17.0    32.6,  41.2   4H.  H 

47.0   39.0 

26.7    14.0 

2.7|  26.2 

29.5 

25.3 

28.1 

31.8 

\i8,4 

4;i.5 

47.2 

49.3 

4.-).  2 

37.2 

31.7 

27.8 

3a2 
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APPENDIX  42. 

Dates  of  the  last  Ughi  frost  at  stations  of  the  Signal  Service,  United  States  Armyy  east  of 
the  Booky  Mountains  for  the  winter  of  1884->'d5. 


Stations. 


New  England : 

Eastport,Me 

Portland,  Me 

Moimt  Washing- 
tOD,N.H 

Boston,  Mass 

Block  Island,  B. I.. 

New  Haven,  Conn . 

New  London,  Conn . 
Middle  Atlantio  States: 

Albany.  N.Y 

New  York  City  — 

Philadelphia,  Fa... 

Atlantic  City,  N.J. 

BarnesatCityJ^.  J. 

Cape  May,  N.  J  . . . . 

Sandy  Hook, N.  J.. 

Baltimore,  Md 

WashiiifftonCity.. 

Cape  Henry,  Va 

Cbmcoteague,  Va . . 

Lynch  bnrg.  Va 

Norfolk,  Va 

Spmh  AUiiDtic  States : 

Charlotte,  N.C 

Hatteia8,N.C  ..-. 

Kitty  Hawk,  N.C. 

Macon.  Fort,  N.C- 

Smith  ville,  N.C... 

Wilmington.  N.  C 

Charleston,  S.C... 

AuguBt«KGa  

wSuvannah,Ga 

Jacksonville,  Fla  .. 
Florida  Peninsula : 

Cedar  Keys,  Fla.... 

Key  Wear,  fla 

Sanford.Fla 

Eastern  Galf  States: 

Atlanta,  Ga 

Pensacols,  Fla 

Mobile,  Ahi 

Montpomery,  Ala.. 

Vickst>urg,  Miss . . . 

New  Orleans,  La. . . 
Western  Gult  States: 

Shrevr'pf»rt.  La 

Fort  Siniib,  Ark... 

Little  Rock.  Ark... 

Galvesti'ii,  Tex 

Indinnola,  Tex  . . . 

Palestine.  Tex 

Rio  Grande  Vnlley : 

Brownsville,  Tex  . . 

Bio   Grantle  City, 

Tex 

Ohio  Valley  and  Ten- 
nessee: 

Chattanooga,  Tenn. 

Knoxville,  Tenn  . . . 

Memphis,  Tenn  .... 

Nashville,  Tenn 

Loaiaville,  Ky 

Greencastio,  Ind . . . 

Indianapolis,  Ind  .. 

Cincinnati. Ohio  ... 

Columbus,  Ohio  .. 

Pittsburg,  Pa 

Lower  Lakes: 

iiulIalo,N.Y 


Lati-     Longi- 
tode.  *  tnde.   I 


Date. 


44  54 

43  39 

44  16  I 
42  21  I 
41  10 
41  18 

41  21 

42  39 

40  43  I 
89  57 
89  22  I 
89  46  I 

88  56  I 
40  28 

89  18 
38  64  ; 

36  56 

37  55  I 
37  25  I 
86  51  I 

85  13 

85  15 

86  0 
84  42  ' 

88  65 

84  14 

32  47 

33  28  j 

32  5 
30  20  . 

29  8 

24  34 

28  48 

33  45  ' 

30  25 

80  41 
32  23 
32  22 

29  58 

32  30 

85  22 

34  45 
29  18 
2d  32 

81  45 

25  53 

26  23 


66  59 

70  15 

71  38 
71  4 

71  86 

72  56 

72  5 

73  45 

74  0 

75  9 
74  25 
74  6 
74  68 

74  0 

76  37 

77  2 
76  0 

75  23 

79  9 

76  17 

80  51 

75  40 

76  42 

76  40 

78  1 

77  57 

79  56 

81  54 
81  5 
81  39 


35  4 
85  56 

85  9 

86  10 

88  15 
39  40 

89  46 
89  6 


l884-'85. 

Apr.  16 
(») 

(») 
Feb.  28 
Mar.  9 
May  12 
June  10 

May  4 

Apr.  20 
Apr.  9 

(■) 
Apr.  14 
May  12 
Apr.  9 
Apr.  20 
Mar.  80 
May  12 
May  11 
Apr.  14 

I  Apr.  9 
Mar.  24 
Jan.  80 

I  Apr.  14 
Mar.  23 
Mar.  22 
Mar.  24 
Mar.  17 

,  Mar.  10 
Mar.  19 


88  2  Feb.  21 
81  49    (») 
81  23  Mar.  10 


84  23 

87  18 

88  2 
86  18 
90  63 
90  4 

93  40 

94  24 
92  6 

94  47 

96  81 

95  40 

97  26 

98  48 


85  15 
88  58 
90  3 

86  47 

85  45 

86  53 
86  10 
84  30 

39  58   83  0 

40  32  ,  80  2 


42  53  :  78  53 


Apr.  14 
Apr.  5 
Mar.  10 
Mar.  16 
Mar.  29 
Mar.  10 


Mar.  20 
Apr.  13 
Mar.  16 
Feb.  12 
Feb.  16 
Mar.  29 

Jan.  18 

Jan.  26 


May  11 
May  11 
May  10 
May  10 
Apr.  13 
May  8 
May  iO 
Apr.  29 
May  8 
May     8 

May     3 


Stations. 


l^'^i^ 


Lower  Lakes— Cont'd: 

Oswego,  N.T     ... 

Bochester.N.Y.... 

Erie,  Pa 

Cleveland,  Ohio .... 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich 

Escanaba,  Mich — 
•  Grand  Havm,  Miob 

Mackinaw    City, 
Mich 

Marquette,  Mich . . 

Port  Huron,  Mich . 

Chicago,  ni 

Milwaukee,  Wis. . . 

Dulntb,  Minn  — 
Upper  Mississippi  Val- 

Saint  Pan],  Minn.. 
T<a Crosse,  Wis  ... 
Davenport,  Iowa. . . 
Des  Moines,  Iowa.. 

Dubuque,  Iowa 

Keokuk,  Iowa 

Cairo,  HI I 

Sprinefield,  111 

Saint  Louis,  Mo I 

Missouri  Valley : 

Lamar,  Mo ' 

Leavenworth,  Kans 

Omaha.  Nebr i 

Bennett,  Fort,  Dak 

Huron,  Dak 

Yankton, Dak  .... 

Extreme  Nort  h west : 
Moorhead,  Minn . . 
Saint  Vincent.  Minn 
Bismarck,  Dak 
Buford,  Fort, Dak..' 
Totten. Fort,  Dak.. 

Northern  Slope:  ! 

Assinabolne,  Fort,  ' 

Mont 
Benton,  Fort,  Mont,  i 
Custer,  Fort,  Mont. , 

Helena,  Mont 

Maginnis,   Fort,  I 

Mont i 

Poplar  River.Mont.  I 
Shaw.  Fort,  Mont..! 

Dead  wooil.  Dak 

Cheyenne,  Wyo 

North  Platte,  Iffebr. 

Middle  Slope: 

Denver,  Colo 

Pike's  Peak, Colo.. 
West  Las  Animas, 

Colo    

Dodge  City, Kans.. 
Elliott,  Fort,  Tex  .. 

Southern  Slope: 

Sill, Fort, Ind. T  ... 
Concho.  Fort,  Tex.. 
Davis,  Forts  Tex  . . 
Stockton,  Fort,  Tex 

Southern  Plateau : 
El  Paso,  Tex.... 


43  29 
48  8 
42  7 
41  80 
41  25 

41  40 

42  20 

45  5 

45  48 

43  5 

45  47 

46  34 
43  0 
41  52 
43  2 
46  48 


I 
o  '  il884-'85. 

76  a')  June  8 

77  42  '  May  » 

80  5  I  0) 

81  42  May  2 

82  40  Apr.  » 

83  34  I  May  10 
88  3  Apr.  29 

83  80  May  U 
87  5  June  S9 
86  18  '  Jnoe  29 


84  89 

87  24 
82  26 
87  38 
87  54 
92  6 


May  12 
Jane  8 
JnneS 
May  11 
Apr.  » 
May  11 


44  58 
48  49 
41  80 

41  85 

42  80 

40  22 
87  0 
89  48 
38  88 

87  82 
89  19 

41  16 
44  43 
44  21 

42  64 


93  3 
91  15 
90  38 
93  37 

90  44 

91  26 
89  10 

89  39 

90  12 


May  10 
Jane  28 
May  10 
Jane  9 
JoM  9 
Mav  1* 
May  10 
May  10 
May    8 


94  15  I  May  !» 

94  57  '  May  10 

95  56     May  10 


100  89 
98  9 
97  28 


46  52  I  96  44 

48  56  97  14 

46  47  100  38 
48    0  ;  103  S6 

47  57  96  67 


48  32  ;  109  42 
47  50  I  HO  40 

45  42  107  34 

46  34  I  112  4 


47  12 

48  8 
47  31 
44  23 
41  8 
41  8 

89  45 
38  5U 


109  10 
105  10 
111  48 

103  43 

104  48 
100  45 


38  4  I  103  12 
37  45  100  0 
85  30     100  21 

84  40  96  28 
81  25  I  100  34 
80  38  108  56 
80  53  ;  102  53 

31  47     106  30 


Apr.  26 
Apr.  28 
June  23 

June  22 
Jane!2 
June  23 
June  8 
May  IS 


May  10 

Apr.  28 

(•) 
June   8 

June  15 
May  24 
June  8 
June  15 
Jane  15 
June  15 

Apr.  80 

(«) 

Apr.  15 
May  12 
Mar.  22 

Mar.    9 

Mar.  2 
Apr.  28 
Feb.  12 

Apr.  25 


iNo  reliable  record. 


'  Frost  every  month  in  the  year. 


s  No  frost  obserrad. 
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APPPNDIX   44. 

Daie9  of  (he  fint  moxcfall  at  8taiion$  of  the  Signal  Service^  United  States  Army^  east  of 
the  Rocky  Mountoinefor  the  pointer  of  1884-'§5. 


StetlOM. 

Lati- 
tade. 

^f 

Date. 

Stations. 

Lati- 
tudc 

Udf     ^«^t«- 

0      1 

0      / 

1884-'85. 

1    . 

0    t 

0    '      1884-'85. 

VewBogland: 

pJJSmd, Me  **'.''! 
Mooni    WaAhlng. 

44  54 

66  50 

Oct.    14 

Bailalo,N.Y.'. 

42  53 

78  58  '  Oct    23 

43  39 

70  16 

Oct    16 

Oswego,  N.Y 

42  20 

76  35  1  Oct    23 

Boche8tttr,N.Y.... 

43    8 

77  42  ,  Oct    23 

toiLir.H 

44  16 

71  18 

Jnly  21 
Oct-    31 

Erie,  Pa 

42    7 

80    0     Oct.    23 

Boetoii,MMe 

BIocklaluid,B.I.. 

42  21 

71    4 

Cleveland,  Ohio.... 

41  30 

8142     Oct    23 

41  10 

71  36 

Dec.  12 

Sandusky,  Ohio.... 

41  25 

82  40     Oct    23 

New  Haven,  Conn . 

41  18 

72  66 

Nov.  18 

Toledo,  Ohio 

41  40 

83  34     Oct    23 

New  London,  Conn. 

41  21 

72    6 

Nov.  10 

Detroit,  Mich 

42  20 

88    3     Oct.    23 

Middle  Aitanac  States: 

Upper  Lakes  : 

1 

Alhany.N.Y 

New  York  City... 
PbUadelpliiA,^A... 

42  30 

73  45 

Oct.    26 

Alp<>na,Mich 

£8canal)a.Mich.... 

45    5 

88  30  ;  Oct.    28 

40  43 

74    0 

^ov.  18 

45  48 

87    6     Oct    22 

8»67 

75    0 

Nov.  18 

Grand  Haven.  Mich 

48    5 

86  18  i  Oct.    22 

AtlMtloCHty.N.J. 

30  22 

74  25 

Dec  18 

Mackinaw    City, 

I 

B«nieK»tCit_T,N.J. 
CftptiMay.NTJ.... 

30  46 
38  66 

74    6 
74  68 

Dec  18 
Dec.  18 

Mich 

45  47 

46  34 

84  88     Oct    22 

Marqnette.Mich  .. 
Port  Hnron.  Mich.. 

87  24  !  Oct    22 

SHBdyHook,N.J.. 

40  28 

74    0 

Dec  18 

43    0 

82  26  ;  Oct    23 

Del    Breakwater 

Chicago.111 

Milwaukee,  Wis... 
Dalath.Minn 

41  52 

87  88  ,  Oct    23 

IVl 

38  48 
30  18 

75  10 

76  87 

Dec  18 
Nov.    8 

43    2 
46  48 

87  54  ;  Oct    24 

BaliiiDore,Md 

02    6     Oct    20 

Washington  City.. 
Cape  Henry.  Va.... 

38  64 
36  66 

77    2 
76    0 

Not.    6 
Dec   18 

Unper  Mississippi  Ysl. 
Saint  Paal,  Minn  .. 

87  96 

75  28 

Dec   18 

44  58 

03    3     Oct.    22 

i-5^JSr%T'.;::; 

37  25 

70    0 

Nov.  30 

La  Crosse,  Wis.... 

43  40 

01  15     Oct    22 

36  51 

76  17 

Dec  18 

Davrnport,  Iowa  .. 

41  30 

00  38     Nov.    4 

&iatb  A tlaatio  States: 

Des  Moines,  Iowa. . 

41  35 

03  37     Nov.  22 

Charlotte. N.C  .... 

35  13 

80  51 

Mar.  17 

Dnbuquf.  Iowa .... 
Keokuk,  Iowa 

42  30 

00  44     Oct    22 

Haitrras,  N.  C 

85  15 

75  40 

Dec  10 

40  22 

01  26     Nov.  17 

Kilty  Hawk,  N.C.. 

86    0 

75  42 

Dec   10 

Cairo.Ill 

37    0 

80  10  ,  Nov.  27 

Micin.Part.N.C. 

84  42 

76  40 

Mar.  18 

i£Ji?ttS.:::: 

80  48 

80  30  '  Nov.  17 

8inithTill6,K.C..  . 

33  65 

78    1 

0) 

38  88 

00  12  ,  Nov.  18 

W)l]nlni;ton.N.C.. 

34  14 

77  67 

(>) 

Missouri  Valley: 

Charleston,  &G.... 

82  47 

70  66 

PelL^  12 

Leavenworth.  Kaas 

30  10 

04  57 

Nov.  17 

Anuasts.  6a 

88  28 

81  54 

Omaha,  Nebr 

41  16 

05  66 

Nov.  18 

Savannah.  6a 

82    5 

81    5 

0) 

Bennett,  Fort.  Dak. 

Huron,  Dak 

Yankton.  Dak 

44  48 

100  38 

Oct    20 

^  JackaonvilUL  Fla . 
nonla  Peninsula: 

80  20 

81  30 

0) 

44  21 
42  54 

08    8 
87  28 

(Xt  20 
Oct     7 

Cedar  Keys.  Ha... 

20    8 

88    2 

0) 

Bxtreme  Northwest: 

Key  Wert.  FU 

24  84 

8140 

0) 

Moorhead.Minn... 

46  52 

06  44 

Oct    21 

SaDfoTd.Fla 

28  48 

81  23 

(») 

Saint  VincentMinn 
Bisniarok.Dak.... 

48  56 

07  14 

Oct    21 

iMteniGnlf  States: 

46  47 

100  88 

Nov.    1 

Atknta»6a 

88  45 

84  23 

Dec  18 

Bnfoid.  Fort,  Dak. 

48    0 

103  56 

Oct    21 

PM««eoia,Fla 

Mobiles  Ala 

30  25 

87  13 

0) 

Totten,  Fort,  Dak.. 

47  57 

08  57 

Oct    26 

30  41 

88    2 

(') 

Northern  Slope : 

Mont 

▼iekabarg.^ss... 

82  23 
32  22 

86  18 
00  53 

Feb.  12 
Dec  18 

48  32 

100  42 

Oct     8 

^  New  Orleans,  La... 

20  58 

00    4 

(') 

Benton,  Fort,  Mont. 

47  50 

110  40 

Oct     2 

▼«teni  e«lf  States: 

Custer,  Fort,  Mont. 

45  42 

107  34 

Oct    10 

82  80 

08  40 

Jan.   16 

Helena,  Mont 

46  84 

112    4 

Oct     1 

Fort  Smtth.  Ark... 

35  22 

04  24 

Dec   18 

Masinnis,  Fort, 

Litilo  Bock.  Ark.. 
GiUveetoa.  Tex 

84  45 

02    6 

Jan.  16 

47  12 

100  10 

Sept    6 

20  18 

04  47 

0) 

Poplar  River,Mont. 

48    8 

105  10 

Oct    20 

ladlanola.  Tex 

28  82 

06  81 

0) 

Shaw, Fort,  Mont.. 

47  81 

111  48 

Oct     2 

^   PftleBtine,Tex 

8145 

06  40 

Jan.  16 

Deadwood,Dak.... 

44  28 

103  43 

Sept  20 

XtoGniodn  Valley: 
BrownayillA,  Tex  . . 

Cheyenne,  Wyo.... 

41    8 

104  48 

Oct    26 

26  58 

97  26 

0) 

North  Platte.  Nebr 

41    8 

100  45 

Oct      7 

&io  eranda  City, 

Middle  Slope: 

Tex 

26  23 

08  48 

(') 

Denver,  Colo 

Pike*s  Peak.  Colo- 

80  45 
88  50 

105    0 
105    2 

Oct     7 

OUo  Yaltoy  and  T«n- 

(*) 

Mwee: 

West  Las  Animas, 

KBoxviIle.^emi . . . 

85    4 

85  15 

Dec  18 

Colo 

88    4 

103  13 

Nov.  17 

85  56 

88  58 

Dec  18 

Doclge  City,  Sans.. 
Elliott,  Fort,  Tex.. 

87  45 

100    0 

Nov.  17 

Memphis.  Temi.... 

85    0 

00    8 

Dec  17 

85  80 

100  21 

Dec   10 

KashTilhsTenn.... 

86  10 

86  47 

Nov.  28 

Southern  Slope : 

Ioid8villa.KT 

88  15 
80  40 

85  45 

86  53 

Nov.  18 
Nov.  23 

Sill,  Fort  Ind.T... 
Concho,  Fort  Tex. . 

84  40 
31  25 

88  23 
100  84 

Dec  11 
Jan.   15 

IiMlisnapolia,Ind.. 

80  46 

86  10 

Nov.    5 

Davis,  Fort  Tex... 

80  88 

103  56 

Dec  11 

80    6 

84  80 

Nov.  18 

8tookton,Fort,Tex. 

80  53 

102  58 

Jan.     4 

Cofaimbaa.Ohio.... 

80  58 

88    0 

Oct    23 

Sontbem  Plateau : 

1 

VIMbnS^m 

40  82 

80    t 

Oct.    23 

El  Paso.  Tex 

8147 

*  106  80 

Dec  11 

*Vo  snow  obsarvad. 


*  Snow  every  month  in  the  year. 
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APPENDIX   45. 

Dates  of  the  laet  enatofall  at  eiations  of  the  Signal  Service,  United  States  Army^  eatt  of  ike 
Boeky  Mountains  for  the  ttinter  of  1884-'d5. 


Stations. 

Lati. 
tude. 

Longi- 
tude. 

Date. 

Stations. 

Lati- 
tude. 

^- 

Date. 

New  England : 

0    / 

0     '    ,1884-'85 

Lower  Lakes— Cont'd : 

0     / 

0    / 

l884-'85 

Eastport,  Me  .^ 

PortlamlMe 

44  51 

66  59    May   2 

OewegcN.Y 

43  29 

,    76  85 

May  10 

43  89 

70  15    May   2 

Roohester.N.T 

43    8 

.    77  42 

May  10 

MonntWaahington, 

Erie,  Pa 

42    7 

,    80    6    May  » 

1    81  42    May  » 

82  40    May  9 

44  16 

71  18  ,      (») 

Cleveland,  Ohio.... 

41  30 

Boston.  Mass 

42  21 

71    4  ,  Apr.   2 

Sandusky,  Ohio 

Toledo,  Ohio 

41  25 

Block  (Bland. R. I... 

41  10 

71  86!  Mar.  29 

41  40 

83  84    May  » 

New  Haven,  Conn.. 

41  18 

72  56  j  Apr.  11 

Detroit,  Mich 

42  20 

83    8    Apr.  14 

New  I  ondon,  Conn. . 
Middle  A  tlantio  States: 

41  21 

72    5  1  Mar.  29 

Upper  Lakes : 

Alpena,  Mich 

45    5 

83  30 

May  10 

Albany,  N.  Y 

42  39 

73  45  1  May   1 

45  48 

87    5 

May  10 

New  York  City 

40  48 

74    0  1  Apr.  29 

Grand  Haven.  Mich. 

43    5 

86  18 

May  a 

Philadelphia.  l>a.... 

39  57 

73    9    Apr.  15 

Mackinaw     City, 

Atlantic  City, N.  J.. 

8(*22 

74  25    Apr.  11 

Mich 

45  47 

84  89 

May  8 

BamegatClty.N.J.. 

eapeMay,N.J 

Sandy  riook,  N.J... 
Baltimore,  Md 

89  40 

74    6    Apr.  29 
.  74  68  '  Mar.  22 

Marquette,  Mich.... 

46  34 

87  24 

May  10 

8866 

Port  Huron,  Mich.. 

43    0 

82  20    lUy  » 

40  28 

74    0 

Apr.  11 

Chicago,  111     

41  52 

87  38  (Apr.  14 

39  18 

76  87 

Apr.  11 

Milwaukee,  Wis.... 

43    2 

87  54 

Apr.  14 

Washington  City  ... 

86  54 

77    2 

Apr.  11 

Duluth,  Minn. 

46  48 

02    6 

Miy  7 

Cape  Henry,  Va.... 
CliJncoteagne,Va... 

36  56 
87  55 

76    0 
75  23 

Apr.  10 
Mar.  22 

Unper  Mississippi  Val- 
*ialnt  Paul,  Minn.... 

Lynch  bnre,Va 

N'orfolk,Va 

87  25 

79    9 

Apr.  18 

44  58 

93.  3 

May  » 

86  51 

76  17 

Apr.  13 

Lacrosse,  Wis 

43  49 

91  15    May  » 

Sontli  Atlantic  Stotes: 

Davenport,  Iowa. . . . 

41  30 

90  38 

Apr.  12 

Charlotte.  N.C 

35  13 

80  51 

Mar.  23 

Des  Moines,  Iowa. . . 

41  3> 

88  87 

Apr.  9 

Hatteras,N.O 

85  15 

75  40 

Mar.  23 

Dubuqae,  Iowa 

KeokiAc,  Iowa 

42  30 

90  44 

May  7 

Kitty  Hawk,  N.C 

36    0 

75  42 

Mar.  23 

40  'J2 

91  28 

Apr.  9 

Macon,  Fort  N.  C . . . 

84  42 

76  40 

Mar.  23 

Cairo,  111 

37    n 

bO  10 

Mar.2» 

Smiiiiville,  N.C... 

83  55 

78    1 

w<'^ 

Springfield.  HI 

I^int  Louis,  Mo 

39  48 

K9  30 

Apr.  9 

Wilmington,  N.  C  .. 
Charleston,  S.  C... 
Augn8ta,aa 

34  14 

77  57 

Mar.  23 

38  38 

90  12 

Apr.  9 

82  47 

79  66 

./"> 

Missouri  Valley: 

83  28 

81  54 

Mar.  23 

Lamar,Mo 

37  32 

94  15 

May  7 

Savannah.  Ga 

32    5 

81    5 

(«) 

Leavenworth,  Kans. 

30  19 

94  57 

Mar.2!» 

Jacksonville,  Fla... 

30  20 

81  89 

<•) 

Omaha,  Nebr 

41  16 

95  56 

Apr.  9 

Florida  Peninsula: 

Bennett.  Fort,  Dak. 

44  43 

100  39 

May  6 

Cedar  Keys,  Fla.... 
Key  West,  Fla 

29    8 
24  34 

83    2 
81  49 

■0 

Huron,  Dak 

44  21 
42  54 

98    9 
97  28 

May  » 

Yankton,  Dak 

May  7 

Sanford,Fla 

Eastern  GnlfStatM: 

26  48 

81  23 

(•) 

Extreme  Northwest: 

Moorhead,Minn.... 

46  52 

96  44 

May  8 

Atlanta,  Ga 

38  45 
80  26 

84  23 
87  18 

Mar.  18 

Saint  Vincent.  Minn 
Bismarck,  Dak 

48  56 
46  47 

97  14 

100  88 

May  8 

Pensaooln,  Fla 

May  7 

Hobilo.Ala 

80  41 

88    2 

(») 

Bnford,  Fort,  Dak... 

48    0 

103  56 

May  « 

Montgomery,  Ala. . . 

32  23 

86  18 

Feb.  12 

Totten,  Fort, Dak... 

47  57 

98  67 

May  7 

Vickhburjr,tow.... 

32  22 

90  53 

Feb.  12 

Northern  Slope: 

Assinaboine,  Fort, 

New  Orleans,  La 

20  58 

90    4 

(«) 

Western  Golf  States. 

Mont 

48  »2 

109  42 

May  7 

ShievepoTt,  La 

32  80 

93  40 

Feb,  21 

Benton,  Fort,  Mont . 

47  :>o 

110  40 

Apr.  29 

Fort  Smith.  Ark.... 

35  22 

94  24 

Feb.  16 

Custer,  Fort,  Mont.. 

45  42 

107  84 

Apr.  21 

Little  Rock,  Ark... 
Galveston,  Tex 

34  45 

92    0 

Feb.  16 

Helena,  Mont 

46  34 

112    4 

June? 

29  18 

94  47 

(«) 

MaginnU,Fort,Mont 

47  12 

109  10 

May  6 

Indianola,  Tex 

26  32 

96  31 

JV 

Poplar  River.Mont.. 

48    8 

105  10 

May  7 

Pale8iine,Tex 

3145 

95  40 

Feb.  13 

Shaw,  Fort,  Mont... 

47  31 

III  48 

May  6 

Bio  Grande  Valley: 

Deadwood,Dak 

44  23 

1U3  43 

May  10 

Brownsville.  Tex... 

25  53 

97  26 

(•) 

Cheyenne,  Wyo 

North  Platte,lf ebr  . 

41    8 

104  48 

^yJ 

Bio   Grande    City, 

41    8 

100  45 

Mar.  27 

Tex .. 

26  23 

98  48 

(«) 

Middle  Slope: 

Ohio  Valley  and   Ten- 

Denver. Colo 

89  46 

105    0 

May  11 

nessee: 

Pike's  Peak, Colo... 

88  60 

105    2 

(4 

Chattanoojsa,  Tenn. . 
Knoxville,  Tenn.... 

35    4 

85  15 

Mar.  18 

West  Las  Animas, 

35  56 

83  58 

Apr.  13 

Colo .7!7r.. 

88    4 

103  12 

Apr.M 

Memphis,  Tenn 

36    9 

90    3 

Mar.  8 

I>odge  City,  Kans... 

87  46 

100    0 

May  T 

Nashville,  Tenn 

36  10 

86  47 

Mar.  28 

BUiott.  Fort,  Tex... 
Southern  Slope: 

85  80 

100  SI 

Mar.  2* 

Louisville,  Ky 

Greenrastl6,liid.... 

88  15 

85  45 

Apr.  14 

89  40 

86  68 

Apr.  14 

Sill,Fort,^d.T.... 

84  40 

98  23 

Feb.  12 

Indianapolis, Ind  ... 

89  46 

86  10 

Apr.  14 
Mar.  28 

Concho,  Fort,  Tex. . . 
Davis,  Fort  Tex  .... 
Stockton,  Fort,  Tex. 

8125 

100  84 

Feb.  18 

Cincinnati  Ohio 

89    6 

84  30 

30  88 

108  56 

Feb.  18 

Columbus,  Ohio..,.. 

89  68 

88    0 

Apr.  16 
May  10 

30  63 

103  63 

Feb.» 

Pittsburg.  Pa 

40  32 

80    2 

Southern  Plateaux 

1 

Lower  Lakes: 

El  Paso,  Tex 

3147 

106  80 

<*} 

Butlalo,N.T 

42  53 

78  58 

May  9 

1  Snow  every  month  in  the  year. 


*  No  snow  observed. 
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APPENDIX    47. 


Average  kcmrly  veloeitff  of  the  wimd,  ifi  milest  at  itaiUms  of  the  Signal  Service,  United  Statee 
Armg^fer  eat^  month  and  the  year,  {Computetl  from  the  commencement  of  obeervaticne 
et  each,  to  and  including  December,  1884.) 

(Th«  wvmge  hoiirly  velocity  is  obtained  by  dlyidine  tiio  «Tenge  monthly  movemeot  by  twenty-four 
times  the  number  of  days  in  the  month.] 


Stations. 


I 


VewEadand: 

£sstoort»Me 

Port&d,Me 

Boston,  Mass 

BloQk  island,  B.  I 

New  naven.  Conn 

Kew  London,  Conn 

Middle  Atiantio  States : 

Albanj,  N.  T 

Jfew  York  Cl^ 

Philadelphia,  Pa 

Atlando  City,  N.J 

BsmMat  City.  N.J 

CaiHs  Hay.  H:  J 

Sandy  Hook,  N.  J 

Delaware  Breakwater,  Del 

Bsltimore,  Md , 

Washington  City 

Cape  Henry,  Va 

Chbcoteagne,  Va 

LTnchbor^,  Va , 

Sorfolk.  Va 

Sosth  Atlantic  States: 

Charlotte.  N.  C 

Hatteraa,  N.  C 

KittyHawk,K.  C 

Macon.  Fort,  N.  C 

Smithville*  K.  C 

Wifaningtcm,  N.  C 

Charleston.  S.C 

Aagnsta,  Ga 

Savannah,  6a 

JacksonTille,  Sla 

norida  Peninsola: 

Cedar  Keys,  Fla 

Key  West,  Fla 

Ssaford.FIa 

Eistem  Gulf  States: 

Atlanta.  Ga 

PsBsacola.  Ha 

MbbUe,  aU 

MontfTomery,  Ala 

Viokabaix.Miss 

New  Qriesns,  La 

Western  Gnlf  States ; 

Shrereptirtt  Xa.... 

Fort  $mith.  Ark 

Little  Book,  Ark 

GalTeston,  Tex 

ladianola,  Tex  ..— 

Palestine.  Tex 

San  Antonio,  Tex 

Sio  Grande  VaUevs 

BrownsTiDe,  Tex 

Bio  Grande  City.  Tex 

Ohio  Valley  and  Tennessee: 

Chattanooga,  Tenn 

Xnoxyide,  Tenn 

Memphis,  Tenn 

Xasbville,  Tenn 

LoaisTiUcKy 


12. 

7.7 

9l9 
17. 

8. 

7. 


12.5 
&4 
10.6 
1&5 
8.8 
8.6 


7.8   as 


9.9 
10.2 


10.9 
10.8 


9.8   10.7 


14.9 
14.6 
16.1 
16.8 
CL6 
&8 


14.0 
l&S 
14.7 
18.1 
6.1 
7.1 


12.0  18.5 


12.3 
8.7 
7.5 


18wl 
4.4 
&6 


5.2     6.4 


14.9 
15.8 
12.7 


&6     9.8 


7.2 

7.4 
8.5 
6.8 
5.7 

9.0 
10.9 
7.8 

10.5 
7.2 
6.1 
5.5 
6.0 
7.9 

6.1 
&0 
5.5 
10.5 
U.0 
8.5 
4.8 

7.8 
7.1 


16.8 
l&O 
18.7 


7.8 
&1 
4.8 
7.1 
6.8 

9.5 

10.8 

6.7 

1L8 
8.8 

6.2 
6.5 
& 

5l9 

& 

&2 
10.7 
14.7 
1L2 

a? 

&0 


12.8 
9.1 
1L8 
17.8 
9.4 
&1 

&8 
11.6 
11.8 
11.7 
15.2 
16.5 
16.6 
19.8 
7.0 
8.5 
14.6 
14.4 
5.1 
9.3 

&6 
1&9 
15.9 
14.4 
10.9 
9.1 
&8 
4.9 
7.9 
7.9 

n.i 

11.2 
7.3 

1L2 
8.6 
6.9 
6.5 
6.9 
&5 

&3 
6w6 
6.8 
10.2 
14.3 
10.5 
4.9 

&5 
7.7 


6.1  7.6 

6.0  6.8 

6.  1,  5.  9 

4.6  5.1 

7. 8  8. 6 


10.1 
&8 

lai 

14.6 
9.0 
&4 

8.4 
10.0 
ILl 
11.4 
18.7 
14.8 
14.5 
16.9 
&9 
8.0 
13.7 
18.9 
4.7 
8.7 

6.2 
1&7 
16.0 
18.4 
10.7 

8.7 

ao 

4.4 
7.9 
7.6 

10.4 
10.5 
6.9 


a8 

7.8 

&8 
14.0 
7.4 
7.1 

7.0 

a8 

9.7 

a9 

12.0 


a7 
a 
7.8 
12.2 
a4 
ai 

ao 
ao 
9.0 
a  8 
10.9 


as 
a« 
7.4 

IL 

a 
a 


a7 
a 
7.1 
ia8 
a8 
as 


7.4,  9.6 

a7!  7. 
a2,  9.0 
ia7  lai 
as   7.4 
ai   7.1 


1L8 
as 
las 
ia6 
ai 
ao 


a2   4.5 

7.7   7.5 

7.6 


12.6  ILO 


12.4 

ia5 
ao 
a5 

1L7 

12.4 
a  9 
7.8 

a2 

14.7 
14.5 
12.5 
9.9 
7.2 

a? 

4.0 
7.4 

a? 

9.7 
a  4 
a  9 


9.2  ao 
ao  a4 
ao    aa 


a9 
a7 
as 

a4 
a4 


11.0 


4.9 
a  12 
a9 

a2 
a5 


a5   a2 


9.8 


ia4;  lai 
lasl  r 
4.9K4.8 

a  2    7. 8 
a  3:  a  6 


11.9 
las 
a9 
a9 

ILl 

ia7 
a  2 
7.8 

a2 

14.6 

ia5 
12.4 
10.8 
7.0 
a2 
a  9 
as 
au 

as 
7.7 
a  6 

7.6 

ai 

a 

4.7 

4.5 

ao 

4.5 
a  9 
4.3 

e.4 
11.4 
as 
4.8 


7.8 
7.6 
a? 
as 
aoi  8.3    7.0 


7. 2  as 

7.1  as 

a7i  4.9 

as  4.4 


a4 
7.6 
ao 
las 

ILl 

lai 
a  6 
a4 
as 
as 
ai 
a7 

4.6 
ia7 
12.2 
11. 8 
las 
ao 
7.6 
as 
a  8 
a  4 

a  4 

7.5 

^  4.7 

7.4 
as 
a4 
4.2 
4.1 
as 

4.2 

as 
4.4 

7.8 
10.8 

ai 

4.6 


ao 
ia7 

as 
11.2 

12.2 
4.9 
4.8 

as 
as 
as 
a4 

4.6 
ia2 
ia4 

1L6 
ai 
a? 
7.2 
ai 
a  4 
a  I 

a6 
7.8 
4.9 

7.1 
as 
ai 
a9 
as 
as 

a? 
a  6 
3.8 
7.1 


ao!  a 
a7  a 
as  a 
lai  a 
ia4  la 
11.8;  la 
ia7  14. 
ia2  la 
a  2'  a 
a  si  a 
las  la 
11.1  la 
aoi  a 
a  6   7. 

I 
4.8.  4. 
las  la 
14.  a  la 
lao!  la 


7.2 
lai 
a  7 
ao 
las 
las 
ia4 

17.0 

as 
ai 

0  lao 


a  2' 

a  9; 
7.8' 
a  4 

a  71 
a  4, 


asi  as 

a2<  IL8 
a4   as 


as  11.1 


as 
as 


7.7 
a7 
a7i 
4.5 
as 

7.1| 

4.1 
4.0 

as 
ao 


7.7, 
4.2 


a7 

7.6 

ao 

4.8 
4.8 
7.8 

4.2 
4.4 

4.8 

as 

11.7 

as 
4.2 


lao 
a2 
7.6 

ao 

12.9 

lai 
lao 
a4 
a7 
7.4 
a  6 
as 
a4 

7.9 
n.2 
as 

as 
7.i 
ao 
ai 
ai 
7.9 

4.9 
4.6 
as 
lao 

14.1 

as 
4.9 


U.8 

7.9 
lao 

17.5 

7.9 
7.6 

7.8 

ia2 
lai 
as 
las 
lao 
lao 

17.1 

a  7 
as 
las 
11.7 
a  7 
7.6 


as 
7.6 
a  2 

14.8 

7.6 
7.2 

as 
a4 
a  7 
as 
las 
las 

14.1 

las 
as 
as 
12.5 
lao 
ao 
7.6 


ai    as 

laO   14.6 
laS;  14.8 

ia8  12.8 


a  7 

7.3| 

7.1; 
as! 
a2j 
ao 

a4 

n.i 

ao 

a  9 
7.4 
a  9 
ao; 

as 

ai' 

ao' 
as" 
as 
las, 


as 
7.1 
7.9 
as 
as 
as 

a2 
a8 
a4 

ao 
7.7 
ao 
ai 
a4 

7.3 

ao 
ai 
a2 
as 


14.  Oj  12.9 

a  61  as 

4.8    4.7 


a2    4.6   a2   as 
7.3    a8    ai'  as 


7.2 
as 


7.1 
7.8 


7.1    7.2 

a  6  la  s! 


ao  4.7:  4.4  4.4  4.7I  a4|  as  as 

as  4.7  4.2  4.4  4.41  as  as!  as 

4.8,  4.4  4.0  4.5  4.0'  as  a9  a4 

4.0I  as  as  as  aoi  4.61  4.7:  4.4 

a?  a 7'  a 4  ao  as!  7.4  7.6  7.0 
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Averctge  hourly  velocity  of  the  wind,  in  mileSf  ^o. — Continned. 


Stations. 


Ohio  Valley    and 
Continued : 

Indianapolis,  Ind 

Cincinnati.  Ohio 

Colnmbns,  Ohio 

Pittsbnrg,  Pa 

Lower  Lakes: 

Buffalo,  N.Y 

Oswego,  N.  Y 

Bochester,  N.  Y 

Erie,  Pa 

Cleveland,  Ohio 

Sanduskv,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Upper  Lakes: 

Alpena,  Mich 

Escanaba,  Mloh 

Grand  Haven,  Mich 

Mackinaw  Citv,  Mich... 

Marquette.  Mich 

Port  Huron,  Mich 

Chicago,  III 

Milwaukee.  "Wis 

Dulutb.  ]!dinn 

Upper  Missisiaippi  Valley: 

Saint  Paul,  Minn '. 

La  Crosse,  Wis 

Davenport ,  Iowa 

Des  Moines,  Iowa 

Dubuque.  Iowa 

KeokuK,  Iowa 

Cairo,  111 

Springfield,  lU 

Saint  Louis,  Mo 

Missouri  Valley : 

Leavenworth,  E!ans 

Omaha,  Nebr 

Bennett,  Fort,  Dak 

Huron,  Dak  

Yankton,  Dak 

Extreme  Northwest: 

Moorhead,  Minn 

Saint  Vincent,  Minn  .... 

Bismarck,  Dak 

Buford,  Fort,  Dak 

Northern  Slope: 

Assinabome,  Fort,  Mont 

Benton,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont 

Maginnis,  Fort,  Mont... 

Shaw,  Fort,  Mont 

Deadwood.  Dak 

Cheyenne,  Wyo 

North  Platte,  Nebr 

Middle  Sl<Jpe: 

Denver.  Colo 

Pike's  Peak.  Colo 

West  Las  Animas,  Colo . 

Dodge  Citv,  Kans 

Elliott,  Fort,  Tex 

Southern  Slopo : 

Sill,  Fort.  Ind.  T 

Concho,  Fort,  Tex 

Davie,  Fort,  Tex 

Stockton,  Fort,  Tex 

Southern  Plateau : 

Santa  F6,  N.  Mex 

El  Paso,  Tex 

Apache.  Fort,  Ariz 

Grant,  Fort,  Ariz 

Presoott,  Ariz 

Yuma,  Ariz 

Midd'.e  Plateau : 

-  Winnemurra,  Nev 

Salt  Lake  City,  Utah.... 


6.4 
8.8 

ai 

6.8 


6.5 
6.8 
9.2 
6.8 


11.5,  10.8 
10. 7i  10.9 
11. 6|  11.6 


n.7 

10.8 
18.0 
9.4 
8.4 

9.3 

9.4 
U.7 
11.4 

9.4 
10.3 

9.0 


11.7 

10. 

18.9 
9.1 
8.7 

10.1 
9.8 

12.2 

10.3 
&9 

10. 7i 
9.0 


J0.5i  12.3 
6.6     7.7 


7..4 
7.4 
9.4 
7.5 

10.4 
10.3 
11.7 
1L2 
10.7 
14.7 
9.7 
9.0 

10.2 
10.4 
12.0 
9.1 
9.2 

10.7; 

9.7 
12.9' 
7.9, 


7.0  5.7  6.1 

6. 7  5. 8  3. 5 

8.8  7.1  6.7 
6.8  5.5'  5.5 


8.7 

as 

10.5 
10.7 
9.2 


7.2 
8.4 
8.3 

a3 

7.8 


7.9, 
7.8 
9.8 
a  9 
&4; 

14.2,  12.71  n.9 
9.5|    8.5,    7.7 

a 8    ao   a 9 

9.3  a4  7.9 

10.1  9.0  a  5 

11.7,  10.81  9.0 

9.5  9.4'  7.7 

as;  7.3 

10.7,  10.0 

9.51    a8 
n.9|  10.6 

a  8     7.0 


7.7 

a9 
a5 

6.5 
4.9 

ai 

7.8 


ai  a  8  9.7 

7.8,  a4|  a  7 

9.0  10.31  10.5 

7.4  ao  as 

5.6,  6.5'  7.0 

a  4'  9.5,  10.1 

a  6  10.  o!  9.0 

9.6   10.4  10.8  10.3 

10.5  10.5  1L8  10.9 


7.2  7.7     9.3  9.2 

9.2  9.5   10.6  10.9 

a 4  as    ao,  9.6 

10.9  10.7;  11.3  12.4 

a  7  9.5   10.6  12.0 


11.2, 
9.7 

ao 

a  9 

u.o 

7.8f 

a  7; 

4.6, 
15.2 
11.8 

4.0 
12.9 

9.8! 


U.0   11.8 
9.6     9.' 


a5 

11.8 
7.9 
7.2 
5.0 
12.0 
12.4 

a  6 

12.4 
9.9 


a  4    a  2 

25.0  25.3 

ao,  as 
10.9!  n.5 
11.0  1L6 


9.4 
ai, 

9.7 
7.5 
7.8 
a  2 
9.5 
10.3 
a  8 
12.5 
12.2 

7.3 

26.3 
9.6 
14.0 

ia4 


lao   11.5   12.5 
as     0.4|    9.8 

a 6    5.8    a7 
a5   a 21  9.6 


a  9 

4.7 
5.1 

a4 

5.0 
6.7 

9.2< 
4.0 


9;  a  I 

8,  0.' 

r.'  7.i 

2  7.; 

0  5.1 

I 

5|  0.1 

41  5.1 


ILl 

as 
11.8 
10.8 

m4 
7.9 
a  6' 
a6 

10. 4| 
9.4i 
4.0, 

ILSJ 

ia4 


9.4 

7.8 
9.1 

a  6 
ao 
a7 
7.5 
a  5 
9.8 

7.6 
9.3 
9.7 
n.3 
10.6 

u.7 
9.6 
10.4 

ao 
a7 
10.3; 
9.1' 
4.2 
10.5 
ia7i 


a9 
a  3 
7.6 
9.3 
a2 

a4 
7.1 
7.6 
5.9 
a3 
7.8 
as 
7.3 
a9 

a  9 
ao 
a4 
9.3 
a4 

las 
as 
a2 
a? 

9.8 
7.0 
a  9 
a5 
ia2 
as 
4.5 
9.2 
12.6 


7.8  a 8'  a4 
21.31  2L5  lao 
u.7i  U.8   ac 

14.9'  14.5  laS 
14.4,  ia5  12.0 

I 
la  7.  la  1  12. 2 

ILl   ILl!    9.9 

7.i|   as    a 4 

10.7   12.2   12.4 


7.5 

a2 

7.7 

7.8 


as 

a5 

a4 

as 

ao 

7.8 

a  9 

7.8 

a  6 

7.9 

a  2 

a  7 

a  9 

a7 

a4 

as 

4.3  4.5  4.7  ai  .^81  as 

4.8  4.3  4.8  a 2  aoj  a2 

as  ao!  a9  asl  7.8  a2 

ai  4.4  4.9,  a4  a?  a9l 


&7 
&8 

7.S 

a0 


7.3 
a  3^ 

7.7 
7.4' 
7.3 
10.3 
a  8, 

..; 

7.5 

ao. 
a  4] 
as 
as 
7.8 
7.0 
a  5 
a  7 

7.2 
as 
a6 
ao 
4.4 
a2 
as 
ai 
7.8 

a  4 
7.0 
7.8 
a  5 
7.1 

a  3 
7.8 
9.0 
a9 

las 
as 

T.O 

as 
a  9 
7.6 
4.2 
a9 

ILS 

ai 
12.7 

7.6 
12.8 
lao 

lao 

&9 

4.8 
ia9 

a7 


ai: 
7.4 
asi 

a  8; 

a7 
W.2;  11.7 
a  6  7. 4 
a  2   a  9 


a  6 
ao 
7.0, 

7.1; 
a  9 


7.1 
7.7 
a  2 
as 
7.0 
7.3 
a  9' 


a4 
a  7 
lao 
a  4 
as 
a4 
7.8 


a 9  lao 
a  8    7.6 


7.4 
a2 
a  4 
4.7 

4.2 

as 
4.9 
a  6, 
7.6' 


a2 
7.0 
7.7 
a8 
4.7 
7.5 
as 
ao 
a7 


as  as 
a  9  7. 8 
a9,  a7 
a  4  ia7 
7.1-  ai 

lao,  las 
7.4  as 
a 6  ao 
ao   as 


ai 
a7 
7.4i  as 


a7 
as 
a9 
a6 
a  4 
a6 

4.3 

ai 
11.2 


a 2  u.o 

a  7  i«".6, 

ai  las 

las  12.5' 

as  11.S 

laO  14. 5| 

a4'  a2l 

7.9  as, 


ai 
las 

IL 
IL 

a  3'  9. 5 


.8]  12.  a 


a 
aoi 

11.3' 

au 

as 
7.8 
ai 
a  9 
as 
7.8 
a6 
ai 
as 

a6 
a  7 
7.9 
ia2 
a2 


IU.41 

K5 

11.9 
7.4 


ao 
7.6 

K6 

as 
a  2 

as 
7.8 
a  4 
10.7,  la 


12.1  9.3 
ia9  &7 
las   9.7 

12.9  10.1 
ILl    9.4 

114  12.8 

as  as 
ae  7.8 

a  4  a9 
a7|  9.4 
iiilms 
11. 9i  as 
a7|  a4 
lasl  a  6 
a 6  a4 
lasi  10.9 
7.1   7.8 


7. 
a 
a 
a 

7.6) 


as 

7.4 

3:  a4 

&4 

as 
ao 

7.3 

a? 
as 


7.2 
•1.6 
7.  u; 

1U.0 

au 


ia9  11.0 
as,  10.1 
9.6  a  7, 
ao    8.21 


ao  las 
as   7.3 


as 
asl 
as 
7.9 
4.1 
a9 


11.5  11.8 


aa  aa 
12.0  lai 
7.9  a9 
iLii  12.4 
a  2;  lai 

8.4  lai 
7.3,  7.8 
4.6  4.4 
as  ia6 

ai    a9 


4.6   a4 


a  2 
ao 
4.8 


ao    a 9   as   4.1 


a  7 
a 


a9 
a  7 


as 
a  6 
7.1 
as 


a9 
a  4 

11.9! 

a  9 
4.3 

10.0 


11.9: 
a2i 
a  4 

.kO 

lae 
11.0 

11.0 
a  9 


as  7.1 
ao'  a9 
a 2;  7.9 
a  4  10.4 
ai   ai 

las,  las 
9,1:  ao 
7.9;  ai 
7.01  as 

11.  a  las 


7.5 
as 
4.6 
12.5 
11  2 
3.7 
11. 


a  9  11.4 


a 9    ai    ao 


8 

7.1 
a7 
11.2 
as 
4.0 

10.6 


as 


2Lil  ia7  22.2  20.1 
a4    a2;  a9  a6 

12.0    ia4  laS;  12.8 

ia9|  a  9  laii  11.  s 

as  a8'ia9 

7.9  a 7]  ao 

as  as   a6 

7.1  a 9   a6 


las 
ao 
ai 
ao 

a6| 

4.0 
as 
7.2 
a  7 

4.5 


as 
4.4 

as 
as, 
4.6 
ao 


a  3,  7.1 

4.7  4.9 

a 2  a2 

a6  7.3 

ail  ai 

4.9  a4 


as;  as   7.9,  a7   a9 
as,  4.9   a9'  a9i  as 
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Stations. 


t 


I 


Northern  PlsteM: 

Bola6  City,  Idaho 

LewistODLldaho 

Dftyton,  wash 

Spokane  FsUs,  Wash. . 
Non^Padflo  Coast: 

Caaby,  Fort,  Wash ... 

Olym^  Wash 

Tatoosh  Island,  Wash 

Portland,  Oreg 

Boeoborg,  Ores 

Middle  Pacific  Coast: 

Cue  Hendocino,  Cal. . 

BedBlafnCal 

Sacramento,  Cal 

San  Franoiaco,  Cal .... 
South  Pacific  Coast: 

Los  Angeles,  Cal 

°-Ti  Dieeo,  Cal 

fe  SUtione : 

SaintMlchaers,Fort»Alaslca 

Sitka,  Alaska  ^ 


4.3 
8.4 
4.6 
8.7 

16.5 
4.1 

16.8 
5.9 
3.0 

15.6 
7.6 
6.4 
7.1 

6.7 
6.2 


4.0 
3.1 
6.4 
4.6 

ILl 
4.4 

17.3 
5.2 
3.1 

18.0 
8.3 
6.9 
7.8 

6.0 
6.1 


18.0  12.9 


1I]ialashka,i 

Bebiing's  tsland,  Behrlng 
Sea 


10.3 
12.4 


16.0 


0.6 
16.6 


1&6 


6.6 
8.4 
6.7 
4.7 

7.7 
4.1 
11.2 
6.1 
8.2 

14.8 
8.7 
7.8 
8.0 

5.5 
6.6 

12.0 

0.6 

13.4 


6.0 
3.3 
6.8 
6.1 

0.0 
4.1 
10.3 
4.8 
3.6| 

21.0 
8.4; 
7.6 

10.0, 

6.5 
6.8 

11.0 

a7 

12.0 


14.6  18.0 


6.1 

3.: 

6.1 

6.J 

0.0 
3.0 
10. 
4.8 
3.4 

16.9 
8.1 
7.4 

1L2 

&4 
6.7 

10.0 
8.7 
ILO 

12.1 


4.0 
2. 
6.4 
6. 

0.1 
3.6 
7.0 
4.7 
3.6 


4.4 

8.2 
6.2 
6.8 

6.7 
8.6 
6.1 
4.7 
8.6 


17.6  22.0 
7.6|  6.0 
7.6'    6.0 

12.5  12.8 

I 
5.2     4.8 
6.4     6.4 


10.4 
6.0 

ILO 

ILO 


1L8 

7.8 

as 

0.7 


8.8 
2.7 
4.0 
4.6 

7.4 
2.8 

ai 

4.1 
8.3 

10.7 
6.1 
6.0 

12.0 

4.6 
6.1 

12.2 
6.2 


8.8 
2.2 
40 
4.1 

0.6 
3.1 
&8 
42 
2.8 

16.5 
&2 
6.7 
0.0 

47 
6.0 

12.6 
7, 


8.8  U.6I 
0.4  10. 


40 
2.1 
6.7 
48 

10.0 
3.8 

12.4 
41 
2.6 

16.8 
6.6 
6.2 
7.7 

48 
6.6 

14  2 

ao 

1L7 


3.6 
2.3 
4  0 
3.6 

11.0 
3.6 

17.3 
44 
2.0 

16.4 
6.6 
4  6 
6.1 

49' 
6.0 


3.6 
2.0 
4  8 
8.7 

18.0 
42 

16.7 
47 
2.4 

16.6 
6.7 
41 
6.6 

6.1 
6.1 


8  1&6 


13.0!  12.0 
H.2  12.8 
12.3  18.7 

18.8  18.8 


4  5 

2.0 
5.3 
4» 

10.1 
8.8 

IL^ 
47 
8.0 

17.4 
7.1 
6.3 
0.3 

5.2 
6.0 

12L8 
8.0 
12.1 

12.0 


I 
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APPENDIX  48. 

Average  citoudineaSf  eoaU  of  0  to  10,  at  staHons  of  the  Signal  Service,  United  Staim  Arm^j 
for  eaoh  month  and  the  year.  (Computed  from  the  commencement  of  oheervatUme  at  «adi, 
to  and  induding  December,  1884,  from  the  three  telegraphic  oheervations,) 

(The  monthly  average  is  obtained  by  dividing  the  sums  of  the  amonnt  of  cloudiness  recorded  daily  by 
the  number  of  observations  taken.] 


Stations. 


^  IP 


New  Bngland: 

Eastport,  Me 

PortUuid,  Me 

Moant  Washington,  N.  H. 

Boston,  Moss 

Block  Island.  R.  I 

New  Haven,  Conn 

New  London,  Conn , 

Middle  Atlantic  States: 

Albany,  N.Y 

New  York  Cltv 

Fhihidelphia,  W 

Atlantic  City,  N.J. 


BameffatCity,  N.  J., 
~      iMay,N.J, 


Capel  

Sandy  Hook,  N.  J. 

Delaware  Breakwater,  Del . 

Baltimore,  Md .*. 

Washington  City 

Cape  Henry,  Va 

Chincoteagne,  Ya 

-     Lvnchbarg,  Ya 

Norfolk,  Va 

South  Atlantic  States: 

Charlotte,  N.  C 

Hatteras,  N.  C 

Kit^Hiiwk,  N.C 

Macon,  Fort.  N.  C 

Smithville,N.  C... 

Wilmington,  N.  C 

Charleston,  S.  C 

Angusta,  6a 

Savannah.  Ga 

Jacksonville,  Fla 

Florida  Poninsala : 

Cedar  Keys,  Fla 

Key  West,  Fla 

Sanford,  Fla 

Eastern  Gulf  States: 

Atlanta,  Ga 

Pensacola.  Fla 

Mobile,  Ala   

Montgomery,  Ala 

Yicksbnrg.'Mias 

Now  Orleans,  La 

Western  Gulf  States: 

Shrevcport,  La 

Fort  Smith,  Ark 

Little  Rock,  Ark 

Galveston,  Tex 

Indianola,  Tex 

Palestine,  Tex 

Rio  Grande  Yalley: 

Brownsville,  Tex , 

Bio  Grande  City,  Tex 

Ohio  Valley  and  Tennessee: 

Chattanoofra,  Tenn 

KnoxviUe,  Tenn 


6.6 
i.9 
6.4 
5.4 
5.4 
6.4 
5.1 

5.9 
5.8 
5.6 
6.0 
6.8 
5.1 
6.5 
6.4 
5.6 
6.0 
5.0 
6.4 
6.2 
6.4 

6.4 
6.0 
5.8 
&2 
6.4 
5.4 
4.9 
5.0 
5.1 
4.7 

4.4 

4.2 
4.5 

6.3 
5.7 
5.4 
6.2 
5.8 
5.3 


6.1  5.9 
6.4  6.5 
5. 5|  5. 4' 


&0  5.9 

.^4  4.9 

5.8  6.0 

5.2  4.9 

4.6  3.6 

5.1  4  8 
4.6  4.6 

5.2  4.9 
4. 9;  4  8 


5.4  6.4 


48  6.8 


6.3 

6.2 

6.0 

5.0 

4.fi 

4.8 

6.0 

6.0 

4.S 

4.5 

6.2 

4.8 

4.6 

4.2 

4.8 

4.6 

4.8 

4.8 

4.6 

8.9 

5.6 
5.6, 
4.6, 
6.6 
5.8 


&4 
5.2 


4.5 
4.8 
4.9 
40 
4  6 
4  4 
4 


4  7 
4  6 
48 
41 
4  5 
5.0 
4  9 


4  9 
6.2 


4  8'  6.0 
4  4,  4  5 
42  47 
4  31  4  8 
4  6,  4  0 


5.7 
4  8 
6.0! 
5.1! 
41' 

J:?i 

49! 

4  8 
4  7 
49 
4  4 
471 
48 
49 
4  6 
4  9 
4  9 
4  6' 
4  9 


6.1 
4  4 
5.7 
4  6 
4  3 
48 
4  6 

5.0 
49 
4  7 
4  9 
47 
47 
4  6 
4  7 
5.0 
49 
6.2 
49 
6.0 


6.8  5.6 

47|  5.1 
5.8  6.0 

46  49 

4  6  4.8 
4.8  4  6 

4  7{4.6 

5.0'  5.7 
4  7  47 
4  5  4  5 

47  45 

48  47 
4  0,  3. 9 
4  9  46 
48  47 
46!  45 
47  47 
4  5  48 
3.9.  46 
41!  3.9 
47,  42 


6.8  6l0 
5.1  5.8 
6.8  6L0 
5.1' &5 
49  5.6 

5.0  5.4 
49' 5.1 

I 
6.7  7.1 
Mi&7 
49  5.9 

5.1  5.7 
&0  6.6 


8l7 
S.6 

5.1 
4.7 
&1 
4.8 

5.« 
61 

&« 

&S 
4.6 


6.1 

6.6,  5.0 
6.6' &1 
5.3!  SiO 
5.7  5.2 
5.5  5.0 
45;  5.8;  48 
44I48  4.6 
47  5.0  4.» 


5.4  4  9'  5.2  5.1 
5.1|  43;  4  8  4  6 
5.  0   4  2!  4. 3   4  6 


5.1;  4  6 
6.4   4  5 


5.5  45 

4  6,  8.8  4 

4  6  4  5  4 

42  41|  4. 

4  5  4  Ol  4. 6 

4  5,  4  3'  4.0 

411  40;  4  6 


5.4  4 

5.0   4 
5.0i  4 

5.5  4 

5. 5I  4 
5.0'  4. 


3.4  3.5 
3. 0|  4. 2 
3. 81  4  0 

4. 9  4. 5 
4. 9'  4. 2 

4  81  4.2 
4  0  4  4 


4  8 
4  4 
6.0 
46 
45 
4  7 
41 


4  2  4  6 
4  8  5.0 
4  0  4  3 


4  6 
46, 
45 
5.0 
4  7 
4  4 
48 
46 

3.1 
6.2 
6.2 


4  6 

5  4; 

4  81 
47 
4  61 
4  8j 
4  2 
47! 
47 
47 

2.9  8.8 
4  6  40 
4  7  49 


4  8 
47 
45 
44 
4  2 
41 
3.6 
8.8 
41 
48 


4  8  4  9 

5.1  4  8 

4  5  4. 3,  .4  0  4. 2 

5.0  4  0   4.6  5,0 


5.6  5.2 
6.4  r^.2 
6.  9'  5.  2' 
5.4'  5.2, 
5.7;  5.6 
5.9  5.4< 

5.  6!  5.  5 
4  5   4  8 


5.2  48  5.4   41   46  48 

4  7   4.7   4.7   3.6   41  48 

4  0  4  5 

43  48 

8.8  48 

47   4  5  41  48 


4.7  a.  6   ' 

4  8.  4  41  • 

4.  81  4. 4  • 

4  0  441  ] 


6.3|  5.9   5.3 
6.41  6.7.  5.3 


5.0 
5.3 
4  5i 

4  9 
5.0 
5.5 

5.3' 
41; 

5.1' 

5.0 


4. 8j  4  5  4  2, 

4. 3I  8.  0  4. 2 

4  61  3.5  4  0 

4  81  4  11  3. 9 

5. 0,  4  0,  3. 7 

4  9|  4  2  41 

4  6!  3.9  3.8' 

4. 0:  3.  5  3. 0 

4  3  4  4   4.2 

44  5. 0.  4  6 


5.2  5.2 
5.2  5.0 
5.1  4.8 
5.2,  5.1 

47  4.6 
5.0  4.9 
46  4.5 

48  4.6 
46|47 
46  43 

40  3.8 
40  4.2 
8.7  iS 


5.1 
4.7 
4.7 
4.9 
46 
4.9 


3.6  8.7j  8.9  47  5.5  4. 
4  0 

a4 

41 
3.8 
3.6 

4  6 
4  3 


3.5|  46  45  5.1  4.7 

8.4  8.9  47  5.2  4.5 

40  3.8  47  6.4  46 

8.0  8.7  48  5.6  46 

'  -  -  48 

4» 


8.71  44  48  6.3 
47;  42  5.5  5.8 


3.8  42  46  48  41 


"I 

4  a!  4  2,  4. 7  4  8  -  - 

45J  40l  8.9  6.2  6.41 


5.9  6.9 


&0 
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eloikitfieM,  Male  of  Oto  10,  at  aiations  of,  the  Signal  Service,  UfUted  States  Army^ 
4ro. — Continaed. 


% 


0U»  Yallisr  Mid  TcBamaee    Contfamed : 

MBDpliia,  Tflna 

KMhTiUe,  Teui 

Loulrrllle,  Ky 

lodiMMpoUa.  Ind 

Clneiiumti,  Ohio 

Colnmboa.  Ohio ^.... 

PttuboTg,  Pa 

B«i&ao.  N.  Y 

Onrago^H.  Y 

RoehMtar,  K.  Y 

Erle.Pm 

devvlaod,  Ohio 

Sandusky,  Ohio 

Toledo,  Ohio 

Detroit,  lOoh 

Upper  Lakes: 

Alpena,  Kieh 

iMsanaba,  lOoh 

ecaad  Haven,  If  ioh 

ICaekinaw  City.  Mioih 

ICer^^tte,  lOch 

Port  fiuron,  j£ioh. .......... ........ 

Chieogo,  111 

Milwaukee.  Wis 

Dnlath,  Minn 

Upper  MiMimipiii  Valley : 

Saint  Paul,  Hinn.... 

laCroaee,  Wie 

Davenport,  Iowa 

Dee  HoineiB,  Iowa 

Boboqiie,  Iowa 

ITeokiik,  Iowa 

Caiio.in 

Mnafleid,  111 

flatntXonls,  ICo 

XlMQil  YaUm^: 

LeaTenworth,  Kans 

Onha,  Nabr 

Bennett,  Fort,  Dak 

Enron,  Dak 

Yankton,  Dak 

tannM  Northweot: 

Moorhead.Vlmi 

Mat  Vlnoent,  Minn 

1>ianiaTck,Dak 

BnfiMd,  Fort,  Dak 

Secttcn  Slope: 

Aaainal»flbie,  Fort,  Mont 

Beaten,  Fort,  Mont 

Cnater.FnrtMont 

Helena.  Mont 

Maffamia,  Fort,  Mont 

Pojrtar  RiTer.  Mont 

Rhaw.  Fori  Mont 

DeBdwood,Dak 

Cheyenne,  Wyo 

_  Vetth  PlaitoiHebr 

UlidleSloper^ 

Denrer.Golo 

Pfke*s  Peak,  Colo 

▼eat  LaaAnimaa,  Colo 

DedseCity.Kana 

.    XBiott,  Fort,  Tex 

Swhen  Slope: 

8IU,Fert,^nd.T 

CflaelM,  Fort,  Tex 

Davia,  Fort.  Tex 

.    Staektoe.  Fort,  Tex 

SerthenPlsteao: 

Santa  F«.N.M«x 

KlPae^Tex 

ApadM.  Fort.  Axis 

6iaal,Fert,ATis 

10048  810 14 


6.0  5.0  S.1 
6.7 
6.0 
0.2 
6.0 
e.5 

e.6 


6.1 

& 

6.0 

6.1 

6. 

&6 


7.7 


6.6 


&0  7.8 
7.0  6. 


6.0 
6.5 
6.4 
6.6 
5.8 
6.4 
6.6 

6.8  6.6 
6.8  6.8 
6.7  6.6 
6.6  5.6 


6.8 
5.6 
7.01  6.6  6.1 
9.0 
6.4 


6.4 
6.4 
5.6 
6.4 

4.8 
6.1 
6.0 
5.2 
6.1 


4.8 
6.2 
5.4 
5.8 
6.1 
5.3 
4.0 

4.0 
4.0 
4.7 
46 
4.6 
4.7 
5.1 
5.0 


4.0  8.0 
4.3i  4.4 

ao  4.8 

4.0  3.0 

4.2  4.2 

4.2  4.8 

4.4  5.0 


4.4 

4.6 
4.6  4.3 


4.4 


4.2 


4.5  4.0 


4.0  4. 


6!8!  5. 


6.5  5.6 


4.0  4.0 


4.81 
6.51 
5.01 
6.4 
4.0 
5.7, 
5.2i 
6.4; 


5.0  &0' 


6.0 
4.7 
4.4 


4.0 

4.81 

4.7 


4.0  4.0 


5.8 
6.0 
4.0 

6.2 
6.3 
6.7 
5.4 
6.0 
5l5 
5.4 
5.5 
5.4 

6.1 
5.4 
5.4 
6.0 
6.2 


5.2  6.2 

4.6  6.0 

5.4  5.1 

5.7,  5.8 

5.2  6.5 


4.3 
4.5 
8.7 
II  5. 
8;  4.4 
0,  4.6 
1  4.0 
2,  4. 
3;  4.7 


4.4 
4.4 
4. 

6. 

5.4 
6.0 
&8 
6.4 
&S 
4.0 
6.4 
4.2 


6.0  6.4  48 

4.6 

6.0 

4  6 


a6  3.4 
40  42 


48  4.8|  48 

5.5 

6.6 

6.8 

6.6 

42 

47 

46 


8.4 
4  2 
3.1 
40 
8.1 

48 
42 

a4 

8.5 

8.8 
3.8 
40 
8.0 


4  6  4  5 
3.6  5.6, 
5l1  48 


6.0  5.8 
42  40 


6.1 

41 
4  5 
3.7 
41 
8.5 

42 
8.6 
8.3 
3.1 

3.8 
2.8 
8.6 
3.5 


5.2 

4  0 
47 
6.0 

6.5 

5.8 
6.5 
5.2 
6.5 

6.1 
44 

6.6 
47 


I 

4  8'  8. 0 
47  44 

5.2  44 
4  0  4  3 
5.8  48 

8.1  2.7 
47  42 

6.3  46 

6.2  3. 
5. 7|  4  4 

6.0  3.7 
4  6  3  8 

6.4  4  0 
40  3.5 
44,  8.3 


6.0;  42 
40;  42 
6.2  44 
5.8  46 
5.7,  46 
5l8  44 
5.0:  4  4 
5i5  8.0 
5.1  44 

46  48 

6.1I  44 

46  48 
4  3  4  5 
4  6  4] 

40'  47 

4  5  4  6 

47  41 

48  41 


41 
4  3 
40 

41 
4  8 
3.6 
40 
43 
4  0 
3.7 
45 
4  0 

4  6 
4. 

43 
45 
44 

3.8 
8.8 
3.6 
8.7 

8.7 
42 

4  0 
40 
8.8 


5.1  6. 
5.3;  6.4 
6.0,  6.0 
5.0  6.0 

40  5.0 
441  5.2 
4  6,  5.5 


6.8 
5.4 
5.6 
5.7 
6.7 
5.6 
6.6 

7.4 

8.1 

7. 

7.7 

7.8 

6.5 


44 

5.2 
6.3 
44 

5.0;  6.4 
5.8!  6.6 
4  0  6. 1 
4  3,  5.2 
4  0;  5. 6 
6. 3,  6. 1 


6.5,  7.3 
6.2'  6.0 

7.2  7.8 
7.1!  6.0 
7.8  ai 
7:7.  8.8 

7. 1  7. 3 
6.8  7.0 
5.0  6.0 
6.3,  6.n 

6.2  5.8 


48  5.1  6.8  6.1 
4  5,  5.2  5.8  5.4 
44  5.0  5.8  6.1 


4  4  4  8,  4. 7 
5.0  5.5,  6.0 
3.0  4  5  5i4 
41.  43  5.6 

a8,  45  40 
a7|  40  5.8 


4  0  4.2 
40  42 
41;  4  0 
4  2  5.3 
a  8  4  3 


46^  a5  3.7 

4  0  as  as 
2.8  2.0  as 
a3  ao  a2 

ao  a4  ai 
as  ao  a 8 
1.8  2.0  4  8 
2.01  aa|  ai 


4  2  47  a  6 
4. 0'  4  5  a  8 
a 4  as  4  8 
a4;  ao  a4 


a  2 

as 

2.7 

41 

ao 

as 

2.0 

a  3 

ao 

4  0 

2.5 

a  2 

2.0 

a? 

a2 

a  8 

a? 

a  2 

as 

a? 

41 

3.1 

4  7 

a  6 

ao 

ai 

a  4 

ai 

a  4 

a2 

3.2 

a  6 

afl 

41 

ao 

as 

ai 

2.0 

ao 

ai 

as 

ao 

ao 

a  3 

45 

ao 

as 


48 

a4 
a  2 
a  8 
a  8 
as 
a  8 

ao 
as 
ao 
ao 
a  8 
a  5 
a  7 
as 

a7 
a  7 
a  6 
ao 
a7 
ao 
ai 
a5' 
a  4 

ao 
4.0 
a2 
a  2 
a  4 


ao 
a2 
a8  ao 


ai 


0.3,  4  0 

ao.  4  0 

as!  47 
a2  4  8 
ai>  4  0 

4  7  4  7 

48,  45 

ao  ao 

4  2  4  0 

au  48 
an  4 0'  4 8 

aol  40'  42 

a  41  S.Si  4  8 
46  as  47 
4.  o'  a  1  4  5 
4.7i  asi  .^o 

ao  43  46 

4(:i  4  0  44 
41  47  4  8 

as  as  ao 

421  46,  44 


a7|  4  0 

4  4<  ao 
as,  a 4 
2.0  ao 


L8|  ai 


as 

41 
41 

ao 
a4 


47  40 

ao  a7 
3. 3,  a  1 
as  ai 

asl  a7 
as  ai 
ao  ai 
ai;  ai 
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ttttt^ottt  Of  f fi£  omitif  sta^At  omolifi. 


Aterage  ctoudineBS,  8CalB  ofOio  10,  at  stations  of  ike  Signal  SeiiHcef  UnUod  Siaia  Ahiii 

<fc.— Continued. 


SteUons, 


Soathem  Platean— Con  turned: 

Preecott,  Ariz 

Thomas,  Camp,  Ariz 

Yuma,  Ariz 

Middle  Plateaa: 

Winnemacca,  Kev 

Salt  UkeCity.TTUh 

Northern  Plateaa : 

BoiBd  City.  Idaho 

Lowi8ton,  Idaho 

Dayton,  Wash 

Spokane  Falls,  Wanh 

North  Paciflo  Coast: 

Canby,  Fort,  Wash 

01ympia,Waah 

Tatooeh  Island,  Wash 

Portland.  Oreg 

Rosebarjr.  Oreg 

Middle  Paolflo  Coast: 

Cape  Mendocino,  Cal 

IledBlufl;Cal 

Sacramento,  Cal 

San  Francisco.  Cal 

SoQth  Pacific  Coast: 

Los  Angeles.  Cal 

San  Diego,  Cal 

Alaska  Stations: 

Saint  Michael's,  Fort,  Alaska 

Sitkn,  Alaska 

TJnalaahka,  Alaska 


2.0 
8.4 
2.8 

46 
5.8 

5.7 
8.9 
6.4 
5.9 

5.7 
7.8 
&7 
7.1, 

7.0 

4.0 
4.4 
4.2 
4.7 

3,1 
4.1 

6.3 
7.2 
&7 


3. 1,  2. 7 
8.5  2.3 
2.1   1.6 


6.1  5.8   5.2 

&  8j  4. 0  4.  s; 


1.0  0.8 


6. 6  4. 0 
6. 0  4. 9 

8.9;  4.7 

7.2  6.6 
5.5;  6.3 

7. 2  7. 1 

6.6  5.7 

3.4'  5.0 
4.5  4.0 

4.3  8.7 

4.7  4.6 


4.6 
4.8 


&9  7.6 


5.0  4.1 
4. 3  4. 5 
4.r»!  4.5 
4.6!  5.0 


I 


5.0 
6.2 
5.1 
6.5 
5.0 

4.1 
8.5 
2.7 
3.7 

4.2 


4.5  5l  3 


7.2 

7.2 


&7  &6 


6.7 
5.9 
6.8 
5.8 
4.6 

8.4 
1.7 
1.5 
4.0 

4.5 
5.0 

7.2 
7.6 
8.6 


3.1 
4.0 
1.5 

1.7 
2.9 

2.5 

2.9 


3.3  1.7 
4.2,  2.3 
2.1'  1.0 

1.4  ZO 


2.0' 
2.1, 
2.1 


3.8 
7.0 

2.2 

4.8 

4.6 

4.5 

7.0 

4.3 

3.9 

3.8 

3.0 

2.2 

2.5 

1.4 

l.l 

0.6 

0.5 

0.4 

4.7 

4.2 

3.0 

2.6 

4.6 

4.1 

7.7 

8.2 

&8 

6.6 

7.4 

7.9 

8.U'  2.6  4.0  4.5  &71 


4.614.5 
6.0  5.4 


4.6  5.4 


6.2'  6.8  7.4 


6.7;  6.8 


4.3   &8  6.7 
3.2  5.5  6cl 


1. 1  2. 1 
Q.8  1.9 
3.4   3.2 


2.6 
3.8 


7.8 
«L7 


8.2  &5 


7.8 


5u6  5.«5.2 


2.8  8.2  8.4 

8.5  &8  4.S 


&4  as  80 
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APPENDIX  49. 

Average  mmb^  of  eiear,  fair,  and  oUmdjf  days,  at  etations  of  the  Signal  ServieBf  Umki 

at  each  to  and  including  Deoemiffy  1884, 

[doadJness  ie  recorded  on  a  ecale  of  0  to  10,  each  obaervatioiL  Cleir 


BtaUoiiB. 


yew  BngUmd : 
Eaetport,  Me  .. 
Poruaod.  Me... 
Mt.  Waehlngton,  K.  H 

Boftton,  MaM 

Block  Island,  R.  I.... 
New  Haven,  Conn — 
New  London,  Conn. . . 

Middle  Atlantic 
States: 

Albany,N.Y 

NewTorkCity 

Philadelphia,  l>a 

AUantio  City,  N.J... 
BamegatCity,  N.  J. . . 

Cape  May,  K.J ^ 

Sandy  Hook,  N.J....: 
Delaware  Br'kwater, 

Del 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Cbinooteagoe.  Ya  . . . . 

Lynchburg,  va 

Norfolk,  Va 

Sonth     Atlantic 
States: 

Charlotte,N.C 

Hatteras,N.C 

Kitty  Hawk,N.C.... 

Macon,  Fort,  N.  C 

SmithviUcN.C 

Wilmington,  N.  C  . . . . 

Charleston,  S.C 

Angnsta.Ga 

Savannah,  Ga 

Jacksonville,  Fla 

Florida  Peninsula: 

Cedar  Keys,  Fla 

Key  WostFla 

Sanfonl.Fla 

Eastern  Gnlf  States : 

Atlanta.  Ga 

Pensacola.  Fla 

Mobile,  Ala 

Montgomery,  Ala  — 
Yicksbarg, Miss  .... 
New  Oii«*ans,  La 

Western  Gnlf  States: 

Shreveport,  La 

Fort  Srailh,  Ark 

Little  Rook.  Ark.... 

Galveston.  Tex 

Indianola,  Tex 

Palestine,  Tex , 

Bio  Grande  Valley: 

Brownsville.  Tex 

?Uo Grande  City,  Tex. 


fi.8 
7.4 
&4 
7.6 
fl.8 
10.7 
7.0 


Jaaoary. 


11.8 

12.2 
10.9 
10.3 
13.2 
12.0 
13.8 


12.6 
12.1 
11.9 
10.9 
12.2 
0.4 
1L9 


4.5 12. 8  18. 7 

7. 1 

5.9 

7.2 

5.0 

&8 

&8 


18.2 
11.0 
11.? 
13.8 
11.6 
11.1 


6.8 
5.8 
0.4 
46 
7.8 

a8 

0.5 
10.6 
9.0 
0.1 

0.6 
12.1 
11.0 

5.8 

6.8 

ao 

0.0 
6.8 
7. 

7.8 
10.8 
7.6 
&8 
&4 
10.0 


12.0 
0.2 

15.2 

12.9 
0.0 

10.8 
&0 


12.6 
11.5 
12.7 
12.5 
12.0 
10.0 
11.2 


10.7 
13.2 
12.6 
12.2 
10.6 
11.1 


10.5 
18.7 
12.0 


12.3 
10.8 
10.5 
9.5 
10.8 
12.8 

14.0 
13.9 
11.0 

11.7 
14.4 
11.8 
11.1 
10  5 
12.8 

10.4 

ia4 

10.6 
0.5 
12.4 
13.5 


&1   0.4 
9L810.2 


6.7 
9.1 
6.1 

a7 
0.0 
8.1 
10.4 


7.4 
7.7 
7.4 
a 
7.7 
10.4 
a? 


14.7 

11.5 
0.6 


14. 2 12. 2 


11.4 
11.4 
11.0 
10.0 
11.2 
9.1 

7.2 
5.0 
0.0 

ia5 

10.8 

a2 
lao 
ia7 
10.0 

12.8 
0.8 
12.8 

13.2 
10.2 
7.5 


February. 


510. 


a7 


0.2  9. 


a7 
11.2 
ai 


9.8 


14. 

12.1 
la 


13.5  7.6  as 


ILOlLOl 


11.2 
11:6 
0.1 

0.0 


18.2  au 


10.7 


10.6  7.3 


10.4 

10.0 

10.6 

L5 
1.0 


ao  0.8 
11.4  a2 

11.0  0.6 

12.6  a  1 

11.9  9.7 


11.4 

ia5 

11.2 


11.0  a  8 


3 
7.8112.5 


8. 3  10. 4 
10.5 

a4 

12.4 
0 


010. 


as  as 

0.810.2  a  4 
a  6 10. 8 
7.3 
7.7 

a  5 10. 6  a  2 


as 
as 
a8 
10.7 
11.2 
as 


9.0| 


10.5 
7.6 
13.2 
10.6 


0.5 


10.4 
0.7 

10.3 
0.2 
a  5 


11.3 

ao 
a6 
as 
a  6 

1L3 
7.6 

a4 
a6 
ao 

6.2 
ao 
ao 

10.7 


a  8 
10. 5 10. 4 
as  10.8 


10.6 

14.6 

13. 

10.2 

ia7 

12.5 


March. 


a2 

11 

as 
11.5 
7.6 
ao 


10.4 
11.8 
as 
a  6 
12.0 
12.  H 


April. 


14.4   ao  a714.4 
12.0  7.611.211.2 


15.21  7.0 
12.0,  a  9 
7.511.0 
11.1   a  7 


12.6   a  5  7.0 


a  0 13. 0 

7. 3  la  6 
7.411.i 

a  012.0 
a5i4.i 
lai  a  6 

7. 3  14. 6 


a  8 14. 2  10.0 


12.0 
10.1 
12.2 
10.1 
10.4 
11.3 


as 

11.0 
11.8 
12.1 
13.1 


a  6111. 7 

7. 4  12. 5 
a  6  12. 6 

asiias 
11.511a  9 
a  9 11.0 


las 
las 


n.8  a 
12.2 


8 

0 

8 
8 
6 
9 
7 
8 
3 

las  5.5 


las 

a  7 

ia7 

o]a2 

51L2 


ia2 
lai 
lao 

11.5 

12.0 

11.3 
11.2 
ia3 
ao 

ao 
ao 
11.0 
as 
^.0 
7.0 


12.1  7.5ia5 


a2U.3 


las 
las 

140 

las 
las 
10.8 
lao 
las 
ia7 

12.4 
la 
a 
las 

14  2 

la 


IL4 


10.7 
11.1 
as 
7.7 
ao 
lai 


11.3 
12.3 
11.6 
10.6 

7.6;il.0ill.4 

la  3  a  G 11. 1 


14  2 

11.5 
7.2 
11. 
ao 


10  9 
10.0 
lao 
las 


May. 


a 
7. 
7.3 
7.4 
11. 0 
a  2 
lat) 


211. 
9ia 


.1 
2 
ia2 

14  5 
140 
13.2 
13.1 


ia7 


Jane. 


aOlLS 

laol  ai|ia7l&2 
ii.s  a 

ai  a 411. 7  ^., 
aoia3R.2i4.:^ 
a  6;  aoii-8as| 

7.31U.413.2  «.4| 


llfl 


asiasj  a4 
a4lro.3  a 3  «...,.^  .. 
11.111.0'  ao^  a8|ix«  7. 
ahliaol  7. 6  la  7 12. 71  a 


ai  7. 4  la  01a  6 


asjias 

7.6  12. 


ai 
lao 
a  2 
ao 


12.1 
ia2 
lao 
11.5 


a6'ia5 


las 

14  0 

ia2 
lao 


a  6 11.7 


1L4 

11.9 
las 

11.5 

ia2 


4  0  15. 8 
a  6.14  5 
4012.5 


a  2 
a  2 
a  4 
as 
ia2 
ia4 


lao 
ao 
1.8 
ia4 
as 
0 


21a 


OIL 


as 

ia2 

lai 

las 

la 

la 


as 

lao 
11.4 
as 
a 
7.0 


lao  a8ia2 
a  3 14  olia  0 


lao 
11.3 
11.6 
las 
11.7 

ia2 
lao 
las 

12.2 
12.0 
11.0 
ia4 
.9 
3 


511 

5ia 


lao 
as 
IL8 
laa 

4 
ia7 


9ia 


a  7 12. 91  &i 
a  1148  7.1 


a6i5.7  n.7 

14  3  9.4'  7.3 
a  9  1411  7.0 


a6i2.4ia6 
9.8ia6ia2 


a  9  u.  0 


a4 
a  2 
7.4 
11.2 
a7 
ao 
as 
7.7 
7.9 
ai 

40 

ao 

40 

ao 

7.8 

ao 
as 
7.6 
a  2 

7.0 
11.5 
as 
ao 
a7 
7.3 


las 
lao 
las 
las 


as 


asi47 


ia7 
ao 

1'2.2 

ii.i 
11.4 
ia4 

11.0 
10.8 

14  6 

as 
lao 

11.5 
12.2 
12.2 
11.2 
12.2 
lai 

ao 
lao 
II.  0 
a  6 
ai 
7.7 


lao  a2iao 
ao  a4lta9 


ILO 
12.2 

lao 
11.6 
12.4. 


ia2 


1Z4 

ia2 
las 
12.6 
lao 
lao 
lao 

14 

ia4 

17.1 

lao 

las 
12.0 

12.8 
14  3 
ll.O 
14  3 

14  8 
140 

las 

14  6 
15.1 

las 


ao 
a2 
as 
as 
7.6 
ao 


7.sia2'i« 
lai  aol?.» 

a  11X8  7.1 

a  2 14 6  7.3 


ao 

a6 

6|  a6 


6ia2 

7.9115.4 

ia&!iai 


a2 
ia6 


17.2 
1L9 
12.7 


7.8  las 

7.0ia5 

iL2iai 


las 
lai 


asiao 


ao 

7.1 
ia2 
as 
7.3 


144 

lao 
ia4 

145 


7.2ia8 

a2ia7 


12.3 


aoiao 
ao 

7.3 
7.0 
7.2 
as 
7.8 
7.0 

as 
a7 


sas 

142 
140 

lao 

143 
112 


7.9|ia2 

a2iai 


ia6140 


lao 


140 


Ul4 


asiafl 
a7iao 

laoias 

147U.01 


&4 

4.5 

S.7 

as 
as 

7.« 

afl 
ao 

7.3 
7.2 

40 

ai 
as 

a7 
as 

46 

a4 

48 

ao 

i| 
3 
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APPENDIX  49. 


SUUea  Army,  far  each  month  and  the  year.   ( Computed  from  the  eommenoemeni  of  ohBervaiion$ 
from  the  three  telegraphic  obeervatiofie.') 

days  comprise  from  0  to  8 ;  fair,  0  to  22,  aod  olovdj,  23  to  30,  IndnslTe. 


July. 

An^st. 

September. 

October. 

November. 

December. 

Animal. 

i? 

>» 

►. 

^ 

•& 

^ 

t^ 

1     i 

1 

J^ 

1 

1 

C 

3 

1 

1 

.g 

1 

1 

.3 

1 

^ 

1 

1 

i 

0     b, 

0 

111.4 

a8 

n.5 

lao 

0 

^ 
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La  Crosse,  Wis    .... 
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Sprinirfteld,  lU 

Saint  Louis.  Mo 
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Bennett,  Fort,  Dak  .. 
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Yankton,  Dak 

Extreme  Northwest: 
Moorhead,  Minn  . . . 
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Bismarck ,  Dak 

Buford.  Fort.  Dak.. 

Xorthem  Slope : 
Assinaboine,  Ft. , Mont 
Benton,  Fort,  Mont . . 
Custer,  Fort,  Mont. .. 

Helena,  Mont 

Maglnnis,  Fort,  Mont. 

Shaw,  Fort,  Mont 
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North  PUtte.Xebr... 

Middle  Slope: 

Denver.  Colo 

Pike's  Peak,  Colo 

West  Las  AnimaA,Colo 
Dodge  City,  Kans  — 
Elliott  Fort.  Tex 

Southern  Slope: 

Sill,  Fort,  Ind.  T 

Concho,  Fort,  Tex  . . . 

Davis,  Fort,  Tex 

Stockton,  Fort.  Tex.. 

Sontbem  Plateaa: 
Santa  F6,N.  Max.... 
SlPasOiTex 
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7.8 
7.4 
7. 

16 
17 
110 
14.4 
115 


14.1 
17.0 
17.8 

118 


11.6 
113 
10 
17 

19 


13 


15117 


10115 
4.314. 


17.0 
14. 


7.217.0 


112 
ILl 
11.1 
IL6 
11.7 
11.8 
114 
12.2 
12.2 

11.8 
118 
14.0 
117 
12.7 

112 
116 
12.9 
110 

14.2 
112; 
115 
14.4 
12.7 
13.4 
16 
12.0 
111 

116 
18 
11.3 
118, 

7.3 


13 
114 
119 
115 
12.2 
113 
11.6 
11.3 
12.8 

118 
22.2 
115 
112 
17.3 
115 
118 
14.4 

115 
14.9 
17.3 
113 
17.8 
14.3 
12.8 
112 
112 


19 
116 
11.6 

7.4 
110 
12.6 
115 

13 

19 

7.5 
12 
12 
15 
17 

13 
14 
14 

7.8 

10 

14 

18 

10 

7. 

16 

10 

4. 

4.2 


12 
18 
7.9 
17 
19 
12 
14 
11 
2.2 

16 
16 
0.0 
1.5 
2.1 
17 
10 
2.5 

1.6 
16 
1.4 
13 
2.7 
2.0 
15 
10 
7.6 


14 
11 
10 
11 
15 
12 
7.4 
10 
10 

18 
10 
12 
113 
17 

7.6 
110 
14 
17 

10 
18 
7.0 
11 
17 
18 
110 
111 
18 


118 
116 
111 
118 
17 
18 
11.2 
114 
12.7 

12 
15 
15 
16 
16 
14 
118 
1L6 

11 
11.6 
7.4 
17 
15 
113 
11.5 
12.6 
11.1 


11.8 
12.6 
112 
14.2 
12.7 

113 
116 
14.4 
114 

14.4 
110 
12.3 
111 
11.7 
14.0 
111 
12.8, 
14.3 


10  14.1    110 


12.5 
12.1 
110 
14.5 
114 
110 
14.4 
17.6 
111 

22.2 
24.0 
23.6 
22.0 
113 
110 
17.2 
110 

20.3 
118 
22.2 
210 
118 
117 
110 
114 
12.3 


110 
117 
12.0 
11.6 
118 
14.4 
HI 
118 
110 

114 
15 
7.6 
15 
16 

7.1 
14 
12 
10 

7.6 

112 

11.7 

7.8 

116 

12 

7.0 

11 

10 


117.3 
117.4 
124.8 
100.0 
104.3 
04.5 
07.3 
017, 
80. 4' 

74.5 
06.6 
710' 
81.0, 
84.1 
02.5, 
810 
87.3 

84.8 
80.0 
01.8 
715 
82.3 
717 

107.0 
84.0 

101.8 


104.0 
1010 
104.4 
1015 
818 
715: 
1118 
1110 

nil 

1212 
1110 
100.8 
120.7 
1211 

00.4 
1118 
107.0 
1117 

1313 
100.6 
104.0 
1112 
120.5 
127.5 
1418 
140.0 
124. 


1413 
130.1 
1318 
1416 
1411 
142.7 
180.6 
144.1 
1616 

1315 
123.6 
132.5 
187.4 
1414 
145.2 
144.7 
147.0 

144.4 
154.7 
136.3 
141.0 
145.8 
157.4 
1418 
168.4 
142.2 


10L7 
1018 
107.7 
1118 
120.9 
1211 
1214 
1215 
1213 

151.8 
1711 
161.9 
1419 
1818 
127.6 
134.6 
130.1 

1310 
129.7 
137.8 
1410 
187.8 
1812 
1016 
112.0 
12L8 


1611. 
16118 


411 


14.2 
111 


114119 
15l  1.8|l9«7l7.8: 


17 
1.7 

11   __ 
17  17.1 


;.3 

17, 

7.5 
19 


12.3 
17 
12.3 


117 

117 
12.1' 
7.2 


7.3  110  11.4 

6.5  14.4  12 

13   17.5  14 

10  17.0  14 

17  112  118 

I0I1I7  161 


159.7 
1511 
1416 
1410 
151.9 
1614 
142.4 
150.4 
1418 

141 

141.9 

171 

164. 

15L7 

1712 
1712 
162.7 
1617 

165.8 
155.8 
180.5 
1713 
187.0 
165.8 
151.4 
153.31 
174.2 


lOl  161.1   1412 
1 0   131. 8  167. 6 

16  139.0   165.0 
101  1418   1418 

17  183.8   11L6 


16,  147.3 


14 
4.1 
16 

10 
2.7 


162.7 
1912 
2010 

1512 
288.6 


1419 
121 
114. 
11L8 

1610 
1017 


100.7 
1018 
111.8 
109.8 
1216 
124.4 
1011 
910 
102.4 

915 
1015 
810 
80.0 
87.5 

90.^ 
713 
94.7 
81.9 

67.7 
919 
81.0 
716 
1010 
72.0 
70.2 
614 
67.0 

510 
615 
61.5 
72.2 
69.9 

710 
717 
ftl.S 
60.5 

46.1 
810 
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Average  nuniber  of  clear ,  fair^  and  cHaudy  daijfe  at  atatioii 


StotiODB. 


Janoary. 


Febmary. 


March. 


ApiiL 


May. 


Jime^ 


Soathern  Plateau.— 
Continued: 
Apache,  Fort,  Ariz  . . . 
Grant,  Fort,  Ariz  .... 
Preaoott,  Aria  — 
Thomas.  Camp,  Ariz . 
Yuma,  Ariz 

Middle  Plateau: 
WiDuemucoa,  Nev — 
Salt  Lake  Citv.  Utah . 

Nortbem  Plateau : 

Boi86  City,  Idaho 

Le wlaton,  Idaho 

Dayton.  Wash 

Spokane  Falls,  Wash  . 

North  Pacific  Coast: 
Canby.  Fort,  Wash  -  -  - 

01ympia.Wash 

Tatoosh  Island,  Wash . 

Portland,  Greg 

Roaebnrff.  Oreg 

Middle  PacifioCoast: 
Cape  Mendocino,  Cal . 

lied  Bluff;  Cal 

Sacramento,  Cal  

San  Francisco,  Cal ... . 

Soath  Pacific  Coast: 

Los  Angeles,  Cal 

San  Diego,  Cal 

Alaska  Stations : 
Saint  Miohael's,Fort, 

Alaska 

SitfaKAlaaka 

ITn»laahk%  Alaska... 


15. 3 10. 2 
16.2  0.6 
18. 1 10. 8 
ie.312.4 

1.8,  as 


IL  7 12. 0 
&211.6 


6.5 
5.3 
2.1 
2.3 
2.4 

7.3 
11.2 


13.7 
13.2 
17.2 
12.0 
1&6 


10.0 
7. 


8.5  6.217.0 
8. 6;  a.  7  16. 0 
7.6,  8.617.8 
12.2,  4.016.0 
7.1   2.7  21.8 

10.5!  7.713.2 
10. 8,10.  Oi  0.7 


8.8 
0.7 
0.3 
10.2 
.3 

ILl   6.7 
10. 8 10. 6 


6.717.0 
5. 320. 4 


10.7 
18.8 
23.4 


7.3  0. 
4.0  0.^ 
8.011.( 
6.012.: 


314.4 

417.6 

017.0 

12.3 


&0 
2.3 
0.0 
3.0 
3.2 

0.0 
13.0 
12.6 
1L7 

17.4 
1L6 


13.013. 

10.41  3. 

18.010. 

10.0  2.8;  6.410. 

17. 8,  4. 1   8. 1 16. 


7|  0.012.6 

6;  0.612.6 

0. 

5!  8.0,12.810.212.5 


10. 3 11. 
0.412.C 
0.611.J 


t.oio.o:  6. 

L4l  7.417. 
1. 0!  0. 0  10. 

8|i 


14.013. 
8.811. 
&612. 
0.2  0. 


I        I 


0'  &  Oi  & 
4  8.0,  & 
2  8.3)  7. 
610.2  & 


010.0 
610.416. 
013.014. 
4  7.510. 
710.4 
I 


10.7 
8.6 
8.1 
6w8 


022.1 


123.2  6L2 

0  6.0 

2|  6. 

6,  6.4 

1.0127.2  8.1 


2.224.2 
2.4  28. 


l.t29L8 
2.110.3 
0.024.7 
1.020.0 
0.7;27.1 


5.5  13 

9.0  L7 
40  (L7 
8l4  U 


17 


(HI 


10.712.2 


7.6 


12.6 


&0 

810.2 

0.0 


13.312.2 
10.7,13.0 


0. 1 15. 2 


S.615u0116^14! 
11 

4.1 


7.S15.2,U.7 
&71L3141 


1L213.2  6L 6 10.6 116  48 


0.2,12.0!  8.8 


ia813.0 
».8!l4.7 


13. 


0  7.01& 
0  4.312. 

ao  & 

6.8   0. 
4.310. 


6  aoiL-, 

710.8  7.013.0,  0. 
4   7.6 


5.212. 

a2,  & 


7:  0.3 
01L3 


15.212.4 
17.6,  7.6 
0.8 


424. 


Oil. 
013. 
715. 
61L511.4  8. 

I 

8i2.oiao|  & 

0  &418.1 


I 


01  7. 0 
318.4 
014.0 
115.6; 
715.0 
I 


&015.0 
6.61L3 


11.0 


a7 


7.0  &0 
0.211.7 
a.  6,24. 


I 

&510.4 
7.0| 
2.8  6. 


a21& 


12.1 

8 


4aL6 


6L  013. 6 10. 6 
0,  7.1 
0  6.7 
6  6.4 


7.210.01181  43 
6.5,  0.0112  7.8 

&0  2. 017. OIL! 


18.1 


ILO'  0.0  8.011011I 


6.610.015.5  6.0  0.6a5 


lL3ilL01LO;  0.9'  11 


"Jl 


14.4'  0. 
12. 0 11. 

10.312. 
0.712. 


1L015.0 
15.010.0 
20.0  7.7 
14.410.7 


6  7.1 

7  7.6 


12.6 
7.6 


0.016.3 
0.618.6 
4.7|S.O 


12.4  6.0 
12.610. 


0.017.0 
0.815i4 
&222. 


6.011.1119 


11612.5' 4.0 
33.4  4.7  1.1 
4.0,  LJ 
10.0  U 
I  I  ^ 
&416.0  II 
6.81&0,  &I 


3248 
012.8 


1610.7111 
«L7  6.217.1 
0.8,  6.5217 

I 
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July. 

August 

September. 

October. 

NoTember. 

December. 

AnniiAl. 

i 

1 

1 

•s 

>» 

1 

•2 

1 

1 

-2 

! 

1 

1 

1 

J 

i 

1 

1 

i 

1 

0 

0  1  0 

N 

6 

0 

N 

0 

Ph 

U 

0 

5 

W 

Ph 

S 

^ 

10.7 

1 
II2.7 

7. 6|10i  1 
6l4   9.4 
2.815.2 

14.9 

6.0 

lao 

8.0 

4.0 

21.6 

7.1 

2.321.4 

as 

2.8 

17.0 

a9 

ai 

207.5 

109.0 

4a8 

&  7115. 9 

16.0,6.620.1 

7.4 

2.5 

21.5 

6.9 

2.620.1 

7.3 

2.6 

17.1 

7.9 

.  ao 

20a5 

lias 

4a5 

16  6(11. 6 

13.1   2.7.24.1 

4.6 

1.1 

23.2 

0.5 

1.3,22.4 

as 

1.8 

las 

a7 

2.8 

234. 8  102. 0 

3a6 

12.014.4 

4.610.4  16.8  3.8il9.8 
0.71  2.8   7.7   1.5|26.1 

7.8 

2.4 

20.3 

8.2 

2.5'20.4 

7.6 

2.0 

las 

a  4 

4.8 

204.3 

124.8 

8a2 

23.0'  7.3 

1 

3.6 

0.3 

23.8 

a5 

a722.9|5.9 

L2 

21.6 

7.4 

ao 

27a  9 

71.1 

14.8 

34.0'6  3 

0.725.8  4.3  0.922.2 

5.5 

2. 8Jl8. 5 

9.8 

2.715.5 

10.5 

4.0 

las 

lao 

7.7 

189.8 

117.51    57.9 

isaa   8a2 

165.1L8 

2.716.211.9  2.917.7  9.0 

2.712.8 

11.0 

a  6 10. 8 10. 7 

as 

as 

ao 

12.8 

14a3 

l&l'll.C 

1.3  21.7|  8.0,  1.316.6  &9 

4.5!l2.4'l0.6 

a  0 11. 0 10. 8 

a2 

7.S 

ai 

14.6 

184.6 

131.9    9&8 

16  811.4 

2.822.3   7.0   1.7ia010.0 

4.0'  9.0,11.0 

11.0  ao  9.8 

11.6 

7.0 

a2 

las 

182.3 

12a  5   107.6 

17.4  10.8-2.821.8;  8L 21  1.013.4  12.C 

4.0 

9.0112.0 

9.410.410.4 

a  2 

as 

as 

ia4 

127.4 

isas  101.2 

]i:»12.0  5.520.81  &5   1.713.611.5 

4.7 

6.& 

11.5 

13.0 

ao 

12.8 

12.2 

4.6 

11.5  14.7 

las  las 

129.  Si  187.8 

9a7 

1.016014.011.014.0  6.010.6   0.7 

9.7 

10.0 

11.0 

10.0 

9.5 

ao 

12.5 

a? 

101.6 

15a  8 

105.6 

10. 7-13.  Oi  7. 3 11. 0  13.  6  6. 4;  6.  )  12.  0 

11.9 

3.0 

12.0 

15.4 

2.5 

9.6 

17.9 

2.0 

7.6  21.4 
ao!  i8>s 

64.1 

127.9 

17a  3 

2.0 14. 0  I.'x  0  14. 0  10. 0  7. 0|  4.  0 15. 0 

11.0 

7.6 

11.5 

12.0 

ao 

ao 

lao 

as 

8L0 

12P.0 

157.0 

14.7.  7. 7|  8.614.81  0.1   7.1111.810.0 

8.2 

7.2 

10:0 

13.8 

a  2 

a9 

]a9 
12.9 

4.1 

7.5,  19  4 

87.8 

108.1 

174.9 

17.:  a8'  4.019.9,  9.0  2.1115.6  8. fi 

1                         1                 1 

5.5 

7.0 

13.7 

10.3  a 7 

las 

2.0 

ia7:  las 

ioa4 

12a  8 

isai 

10  0,  IK  0;  2.023.7   0.3   1.019.o'8.0 
27.  "1  3. 2  0. 1  2&  5  2  4  0.  1  2.^  2'  3.  9 

3.0 

15.0 

12.3 

a  7  10.  8 14. 4 

4.8 

ao 

12.5'  las 

165.0 

132.5 

sao 

a  9  21. 2 

7.8 

2.5.20.2,  5.4 

4.4 

12.8 

aoj  a6 

227.7 

81.7 

sas 

».6'  1.3^0.129.5   1.5  0.025.9   S.C 

a^23.4 

5.5 

2.119.6  as 

a9 

ia2 

aol  as 

24a  0 

74.9 

50.4 

a?ISc4  7.4  9.314.6  6. 9^12. 9 12.0 

4.515.2 

11.5 

4. 3  14.  d 

as 

as 

12.9 

as 

a6 

14a  7 

139.0 

7a  6 

11M8.1 

0.816.618.3   l.l!l7.51l.l 

1.4  17.5 

10.6 

2.919.9 

ao 

2.0 

17.0 

aa 

ai 

171.8 

1414 

51.6 

8.2:16.6 

"V'l 

17.1  4.4 

1 

12.113.6 

4.3 

13.2 

12.3 

as 

ia6^10.4 

6.0 

12.9 

1L4 

a7 

122.3 

157.6 

8a4 

3  2 

1 
7.4'20.4   2.1 

1 
6.322.0 

1.9  8  2 

19.9 

2.6 

8.6 

19.8 

a?  9.0 

14.3 

as 

ao 

11.8 

6a9 

loaa 

19a  1 

10 

a  6*19. 4   7.4 

0L214.4 

6  6  7.0 

14.4 

7.0 

ao 

lao 

a5  a9 

ia6 

7.2 

as  lao 

72.8  lias 

isas 

LO 

&52L6  2.5 

1 

7.021.5 

a8  &2 

24.0 

1.8 

6.023.7 

1.2  aO| 

"1 

LO 

a4j  sao 

X^.|  iOl^ 

349.0 
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APPENDIX    so. 

DireeiioM  firam  wkkk  the  prmmiUng  windB  have  been  oh$ened  to  hlow  at  «fatioii«  on  ik 
Central  Pacifio  and  Soulkem  PatAfie  BaUroade  and  conneoHmg  branehee  dmring  e§A 
nu>ntk  of  the  year  1^S84, 

[Copied  from  the  reoords  on  file  ftt  the  office  of  the  ohlef  engineer  of  the  Central  Padfie  Beitooad.] 


Stations. 


Alta,Cal 

Anaheim,  Cal 

Antiooh.Cal 

Aptoa,Cal 

Auburn,  Cal 

Battle  Mountain, 

Kev 

Benton,  Aria 

Beowawe^  Ner 

Bishop     Creek, 

Kev .. 

Bine  Cr««k,  Utah.. 
Boca,  Cal  ....<>••■• 

Borden,  Cal 

Brentwood.  Cal — 
Brighton,  Cal 

Brown'BfVeT 

Byron,  Cal  •. 

Cabason,  Cal 

CaUente,Cal 

Call8toga,Cal 

Carlln.NeT 

Coaa  arande,  Arli. 

Chioo»Cal 

Chnahir,Cal 

CiB00,Cal   

CoiAuE,Cal 

CoIton.Cal 

CorinncUtah  — 

DaRsettCal 

DaTiaville, Cal  .... 

Delano.  Cal 

Delta.  Cal 

Deming,K.Mex... 

Dannigan,Cal 

£lko,NeT 

£1  Paso,  Tex 

BmlgrantGap.  Cal. 
Fannlngton,  Cal . . . 

Fenner.Cal   

Fresno  City, Cal... 

Qalt.Cal 

Gilroy.Cal 

Ooloonda, Not  ... 

Goshen,  Cal 

Halleok,  Not 

Hawthorne,  Nev  .. 

HoUister.Cal 

Hot  Springs,  Nf«T. . 
Humboldt,  Not.... 

IndicCal 

lone,  Cal 

Keeler,Cal. 


Xeene,Cal 

Xeiton,ntah 

Kingsbarg,Cal.... 
Knight'a  Landing, 


l4itiixop,Cal. 
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s. 
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N. 
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from  wMok  ike  prevailing  winds  have  been  observed  to  blow  at  etaUone  on  ike 
Central  Faeifio  and  Souikem  Faeifie  Eailroads,  ^o.— Continned. 
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APPENDIX    SI. 

DireoHofu  from  whiek  the  prevailing  wind$  have  be&n  oheerved  to  hUno  at  etaUoni  of  A$ 
Signal  Servieej  United  States  Army,  during  each  nwnih  of  the  year.  (Computed  from  the 
oommenoement  of  observations  at  each  to  and  including  December,  1884.) 
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W. 

w. 

w. 

NE. 

NE. 

NB. 

NB. 

NK 

Key  West,  Fla 

Sanford.  FU 

NB. 

B. 

E. 

E. 

£. 

E. 

E. 

E. 

NB. 

NE. 

NK 

NW. 

SB. 

SW. 

SW. 

SW. 

B. 

SW. 

NB. 

NB. 

NE. 

NB. 

NK 

Eastern  Gnlf  States: 

Atlanta,  Ga    

NW. 

NW. 

NW. 

NW. 

E. 

NW. 

w. 

E. 

E. 

B. 

NW. 

NW. 

Pensacola.  Fla 

N. 

SB. 

s. 

S. 

SB. 

SW. 

SW. 

8. 

SB. 

NB. 

N. 

N. 

MobOe,  Ala 

N. 

N. 

s. 

S. 

S. 

8. 

& 

8. 

N. 

N. 

N. 

N. 

Montgomery,  Ala — 
Vickabnrg,:Mlss 

NW. 

NW. 

NW. 

S. 

SE. 

SB. 

SW. 

E. 

B. 

E. 

NW. 

NW. 

N. 

SB. 

s. 

S. 

SB. 

SW. 

SW. 

SE. 

N. 

N. 

SE. 

SB. 

New  Orleans,  La 

N. 

SE. 

SE. 

SB. 

SE. 

SE. 

SB. 

SB. 

B. 

£. 

N. 

N. 

Western  Gnlf  States : 

Shreveport,  La 

8. 

S. 

S. 

S. 

S. 

s. 

8. 

SE. 

SB. 

SE. 

S. 

S. 

Fort  Smith,  Ark 

B. 

B. 

B. 

E. 

E. 

B. 

B. 

E. 

B. 

B. 

£. 

E. 

Little  Kock.  Ark.... 

NW. 

NW. 

NW. 

s. 

S. 

8. 

8W. 

NB. 

NE, 

SB. 

8. 

NW. 

Gslveeton,  Tex 

N. 

SB. 

RE. 

SE. 

SE. 

8. 

S. 

SE. 

SB. 

SB. 

N. 

N. 

Indiaoola,  Tex 

N. 

S. 

SE. 

S.       SE.  1 

S. 

8. 

8. 

SB. 

SB. 

N. 

N. 

Palestine,  Tex 

Rio  Grande  Valley: 

S. 

S. 

S. 

S. 

S. 

S. 

S. 

8. 

S. 

S. 

S. 

S. 

Brownsville,  Tex  .... 

N. 

S. 

SE. 

SE. 

SE. 

SE. 

SE. 

SB. 

SB. 

SB. 

N. 

N. 

Rio  Grande  City,  Tex 

SE. 

SE.      SB. 

SE. 

SE. 

SE. 

SB. 

SE. 

SE. 

SE. 

SB. 

SB. 

Ohio  Valley  and  Tennes- 
see: 
Chattanooga,  Teon . . 

NE. 

S. 

NW. 

SW. 

S. 

SW. 

SW. 

NB. 

NE. 

NB. 

S. 

8. 

Knoxville,  Tenn 

SW. 

BW. 

SW. 

SW. 

SW. 

SW. 

SW. 

NE. 

NE. 

NB. 

NE. 

SJ- 

Memphis,  Tenn 

NW. 

0 

NW. 

SB.  ^ 

SB. 

SB. 

SW. 

8W. 

NW. 

r 

NW. 

NW. 

NW. 

NW. 
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IHnotUnu  from  vhAdk  i\e  prwoiUng  winds  have  teen  observed  to  Jtlow  at  stations  of  the 
Signal  Service,  United  States  Army,  ^.<~Contiimed. 


Stetioui. 

1 

1 

1 

! 

1 

►s 

1 

-5 

tu 

1 

1 

1 

OUo  Vaflay  «nd  Tennes- 
Me--Ccmttaiiied: 

• 

NuhTffle^  Tenn 

NW. 

NW. 

NW. 

NW. 

8. 

W. 

W. 

NW. 

NW. 

SB. 

NW. 

NW. 

LooisTillflL  Ky 

8W. 

S. 

W. 

8. 

S. 

8. 

SW. 

N. 

8. 

S. 

8. 

W. 

■ft*Hf|.i»TW^H*t.  Iwfl  .  .  • . 

W. 

NW. 

NW. 

NW. 

SB. 

SW. 

sw. 

N. 

8. 

8. 

8. 

W. 

ninrfnniH,  Qliio 

8W. 

NW. 

NW. 

NW. 

SE. 

SE. 

8W. 

NB. 

8B. 

SB. 

SE. 

NW. 

'  Colnmbna,  Ohio 

8. 

W. 

^t\ 

W. 

S. 

SW. 

8. 

il! 

8. 

8. 

8. 

W. 

FiUabiirg,  P» 

W. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

W. 

w. 

Lower  Lakes: 

BaflUo,N.T 

8W. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

W. 

w. 

Oswego.  MT.T 

58E. 
W. 

w. 

NW. 

W. 

W. 

W. 

W. 

8. 

8. 

8. 

8. 

& 

BoehmtK.S.Y 

W. 

W. 

w. 

W. 

W. 

SW. 

SW. 

SW. 

W. 

w. 

£rte.P».l 

sw. 

w. 

W. 

NE. 

w. 

8. 

W. 

8. 

8. 

8. 

S. 

sw. 

CleTeUiid,Obio 

sw. 

w. 

W. 

NE. 

SB. 

SE. 

N. 

SB. 

SB. 

SB. 

SW. 

sw. 

Seadittky,  Ohio 

sw. 

sw. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

sw. 

sw. 

TdedcOhlo 

sw. 

sw. 

W. 

W. 

5NEJ 

<swi 

SW. 

SW. 

sw. 

S. 

SW. 

sw. 

sw. 

Detroit.  Hioh 

Upper  Lakes: 

Alpena.  Micb 

sw. 

w. 

NW. 

NE. 

sw. 

SW. 

sw. 

sw. 

SW. 

sw. 

w. 

sw. 

w. 

w. 

NW. 

NW. 

NW. 

SE. 

NW. 

NW. 

NW. 

NW. 

w. 

w. 

£scaiiaba,Micli 

NW. 

N. 

N. 

N. 

8. 

8. 

8. 

8. 

8. 

8. 

w. 

w. 

Grand  Haven,  Mich. 

w. 

w. 

NW. 

NW. 

SW. 

SW. 

SW. 

SW. 

8. 

S. 

w. 

w. 

Mackinaw  City.  Mich 

Marqoette^Mioh... 

PortHuron.Mich.... 

w. 

w. 

NW. 

K. 

W. 

W. 

W. 

NW. 

B. 

NW. 

NW. 

NW. 

w. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

W. 

W. 

w. 

w. 

8. 

s. 

N. 

N. 

NE. 

8. 

8. 

NE. 

8. 

8. 

a 

sw. 

Chicaipo,  ill 

SW. 

SW. 

NW. 

N. 

N. 

SW. 

8W. 

NE. 

SW. 

SW. 

RW. 

sw. 

Milfnrnkce.Wi8...- 

ITW. 

NW. 

NW. 

NE. 

NE. 

SW. 

SW. 

SW. 

SW. 

sw. 

NW. 

w. 

Dnlnth,  Minn 

SW. 

NK. 

NE. 

NE. 

NB. 

NB. 

NE. 

NB. 

NB. 

NB. 

sw. 

sw. 

'"SSM-llS?.*^: 

NW. 

SB. 

NW. 

NW. 

SE. 

SB. 

SB. 

SB. 

SB. 

SB. 

NW. 

NW. 

La  Crosse,  Wis 

8. 

8. 

,N. 

N. 

S. 

S. 

8. 

S. 

8. 

& 

s. 

8. 

Davenport,  Iowa 

NW. 

NW. 

NW. 

NW. 

£ 

SW. 

SW. 

SW. 

SW. 

SW. 

NW. 

NW. 

Dee  Moines,  Iowa . . . 

N. 

NW. 

N. 

N. 

SW. 

8. 

SW. 

SW. 

SW. 

8. 

NW. 

NW. 

Dnhnque,  Iowa 

Keoknk,Iowa 

NW. 

NW. 

NW. 

NW. 

SE. 

SB. 

S. 

8. 

8. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NE. 

8. 

8. 

SW. 

8. 

8. 

8. 

NW. 

NW. 

Cairo,  111 

S. 

8. 

8. 

8. 

S. 

s 

8. 

8. 

8. 

8. 

8. 

8. 

^SSSfS^S.::::;: 

8 

NW. 

NW. 

3. 

8. 

S. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

NW. 

NW. 

S. 

8. 

8. 

8. 

S. 

S. 

8. 

8. 

8. 

IGasoori  Valley: 

Leavenworth,  Eans. . 

S. 

S. 

N. 

8. 

S. 

8. 

8. 

8. 

8. 

S. 

8. 

8. 

Omaha,  Nebr 

NW. 

N. 

N. 

N. 

SE. 

8. 

8. 

8. 

8. 

8. 

NW. 

NW. 

Bennett,  Fori,  Dak.. 
Hnron,  Dak 

NW. 

NW. 

NW. 

SE. 

SB. 

SE. 

SB. 

SB. 

SE. 

SB. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

SE. 

8B. 

SE. 

SE. 

SB. 

SB. 

NW. 

NW. 

_   Yankton.  Dak 

NW. 

NW. 

NW. 

NW. 

SB. 

SE. 

SE. 

8E. 

NW. 

NW. 

NW. 

NW. 

Xxtrane  Northwest: 

Hooihead,  Minn 

N. 

N. 

N. 

N. 

N. 

8. 

S. 

SE. 

8. 

SB. 

8. 

N. 

Saint  Yineent.  Minn. 

NW. 

NW. 

NW. 

NW. 

NW. 

8. 

NW. 

NW. 

\^. 

NW. 

NW. 

NW. 

Bisman^Dak 

_  Bnfind.  Fort»  Dak... 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

NW. 

W. 

NW. 

E. 

E. 

E. 

E. 

E. 

W. 

W. 

W. 

W. 

VorUieni  Slope: 

Aisinabofaie,     Fort, 

Mont 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

Benton,  Fort,  Mont.. 

W. 

sw. 

W. 

NE. 

w. 

W. 

SW. 

W. 

sw. 

sw. 

sw. 

sw. 

Colter,  Fort,  Mont.. 

SE. 

sw. 

SE. 

NW. 

SE. 

NW. 

SB. 

SE. 

N. 

N. 

SB. 

N. 

Helena,  Mont 

SW. 

sw. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

Mafdnnis.FortMont. 
Pophn- River.  Mont.. 

W. 

w. 

w. 

w. 

W. 

SW. 

SW. 

NW. 

NW. 

NW. 

w. 

w. 

NW. 

NW. 

NW. 

sw. 

SE. 

sw. 

NW. 

SB. 

W. 

w. 

w. 

NW. 

Shaw,  Fort,  Mont... 

SW. 

SW. 

W. 

w. 

W. 

w. 

w. 

W. 

W. 

w. 

w. 

SW. 

SW. 

sw. 

SW. 

NE. 

5NE. 
>SW. 
NW. 

^sw. 

sw. 

NE. 

NB. 

NB. 

sw. 

NIB. 

Cheyenne,  Wyo 

w. 

w. 

NW. 

NW. 

NW. 

8. 

N-W. 

NW. 

NW. 

NW. 

NW. 

^  North Phrtte,Nebr.. 
Middle  Slope: 

DenverVColo 

NW. 

NW. 

NW. 

NW. 

SB, 

SE. 

SB. 

SE. 

SB. 

NW. 

NW. 

NW. 

S. 

8. 

8. 

S. 

8. 

S. 

8. 

8. 

S. 

8. 

8. 

8. 

Pike's  Peak,  Colo.... 

SW. 

W. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

W. 

W. 

Vest  Las  Animas, 

Colo 

w. 

W. 

E. 

w. 

E. 

B. 

E. 

B. 

8. 

NB. 

NW. 

W. 

DodjreCity,  Bjins... 

N. 

N. 

N. 

N. 

8. 

8. 

S. 

S. 

H. 

8. 

N. 

N. 

BUott.  Fort,  Tex .... 

N. 

8. 

NE. 

8. 

SE. 

8. 

SB. 

SE. 

8. 

SB. 

NW. 

N. 

mthem  Slope: 

5lll,Fortrind.T.... 

N. 

N. 

N. 

8. 

8. 

S. 

SB. 

SE. 

8. 

8. 

N. 

N. 

CoDcho.  Foi^Tex. .. 
ftsvis.  Fort,  Tex  .... 

SW. 

8. 

S. 

S. 

8. 

8. 

8. 

8. 

8. 

S. 

8. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

E. 

B. 

NB. 

SW. 

SW. 

SW. 

SteektoB,  Fort, Tex.. 

BW. 

SW. 

SW. 

SB. 

SE.  ' 

SB. 

SB. 

SB. 

SB. 

8. 

SW. 

8W. 
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StotUttu. 

1 

i 

1 

t 

1 

>? 

i 

1 

1 

1 

»q 

1 

SoathemPlat^a: 

8uitoF6,V.Hex.... 

N. 

N. 

SW. 

SW. 

)8W. 

|8W. 

B. 

B. 

B. 

SW.. 

N. 

K. 

SIPmo,  Itex 

W. 

W. 

w. 

w. 

V. 

W. 

W. 

B. 

w. 

w. 

W. 

W. 

Apache.  Fort,  Aiis. . 

NB. 

SW. 

NB. 

SW. 

B. 

B. 

B. 

B. 

B. 

NB. 

NB. 

n. 

GrMt,  Fort,  Aria.... 

NB. 

N. 

N. 

NW. 

NW. 

N. 

N. 

B. 

N. 

N. 

N. 

K. 

Preacott,  Arix 

8W. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

a 

SW. 

& 

Thomas,  Camp,  Aria. 

SB. 

NW. 

W. 

W. 

W. 

W. 

NW. 

SB. 

SB. 

SB. 

SB. 

Yuma,  Aria 

N. 

.N. 

W. 

W. 

W. 

SW. 

SB. 

SB. 

SW. 

NB. 

N. 

V. 

Middle  Platoaa: 

Winnemucca,  Nev . . . 

8W. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

NB. 

SI. 

Salt  Lake  City,  Utah. 

SB. 

SB. 

SB. 

NW. 

NW. 

NW. 

NW. 

SB. 

NW. 

NW. 

NW. 

IfW. 

Northern  PUteaa 

Boia6  City,  Idaho.... 

SB. 

SB. 

SB. 

NW. 

NW. 

NW.iNW. 

NW. 

NW. 

NW. 

NW. 

NW. 

Lewiaton.  Idaho 

B. 

B. 

B. 

W. 

W. 

NB. 

NB. 

NB. 

NB. 

NB. 

B. 

X. 

Dayton,  Waah 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

8W. 

SpokaneFalla.Wa8h. 

)8WS 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 

NB. 

SW. 

North  Pacific  Coaat: 

Canby.  Fort,  Waah.. 

B. 

N. 

w. 

W. 

w. 

w. 

w. 

W. 

8, 

s. 

8. 

ss. 

01ympia,Waah 

p. 

S. 

8. 

8. 

8. 

tsw. 

|K. 

N. 

8. 

& 

& 

& 

Tatooah  laland.Waab 

B. 

B. 

B. 

B. 

58W. 

w. 

SW. 

SW. 

SW. 

B. 

B. 

B. 

X. 

Portland,  Ore^ 

8. 

8. 

8. 

8. 

NW. 

NW. 

NW. 

NW. 

NW. 

s. 

8. 

B. 

Boaebnrg,  Oreg 

Kiddle  Pacific  Coaat: 

SW. 

NW. 

SW. 

NW. 

NW. 

N. 

N. 

N. 

NW. 

ISIW. 

8W. 

8W. 

Capo  Mendocino,Cal. 
BedBlQff,Cal 

NW. 

NW. 

SB. 

NW. 

NW. 

NW. 

NW. 

N. 

N. 

N. 

SB. 

HW. 

K. 

N. 

8. 

8. 

.  8. 

8. 

8. 

8. 

N. 

N. 

N. 

K. 

SB. 

8E. 

8. 

8. 

SW. 

8. 

8. 

8. 

S. 

S. 

N. 

SE. 

San  Francisco,  Cal... 

N. 

W. 

W. 

W. 

W. 

SW. 

SW. 

SW. 

SW. 

SW. 

NW. 

If. 

Sontb  Pacific  Coaat: 

LoaAngelea.  Cal.... 

NB. 

NB. 

W. 

W. 

W. 

W. 

w. 

W. 

w. 

w. 

NE. 

m. 

San  Diego.  Cal 

Alaska  Statlona: 

NB. 

NW. 

W. 

w. 

w. 

W. 

w. 

w. 

NW. 

NW. 

NW. 

KX. 

Saint  Michael*a,  Fort, 

Alaska  ............ 

KB. 

NB. 

NB. 

NB. 

N. 

N. 

8. 

s. 

N. 

NB. 

NB. 

KSw 

Sitka.  Alaska 

B. 

B. 

B. 

B. 

B. 

SW. 

W. 

SW. 

B. 

B. 

K 

E. 

SB. 

SB. 

SB. 

SB. 

SW. 

SB. 

SW. 

SW. 

SW. 

SW. 

8W. 

SB. 
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APPENDIX    53. 


DESCRIPTION  OF  DISTRICTS  FOR  WHICH  INDICATIONS  ABE  PUBLISHED. 

Eastern  Gulf  States. — Mississippi,  Alabama,  western  Georgia,  northweetem  Florida, 
and  the  portion  of  Lonisiana  lying  east  of  the  Mississippi  river. 

Extreme  NorthtoesL — A  belt  of  oountiy  aboat  170  miles  broad,  extending  from  Dolath, 
Minn.,  to  Fort  Buford,  Dak. 

Lower  Lakes, — A  belt  of  country  about  80  miles  wide  extending  from  Lake  Cham- 
plain  to  the  Indiana  state  line,  including  the  i^on  south  of  and  adjacent  to  Lakes 
Erie  and  Ontario,  and  southeastern  Michigan. 

Middle  Atianiie  States, — New  Jersey,  Delaware,  the  District  of  Columbia^  and  the 
portions  of  New  York,  Pennsylvania,  Virginia,  and  Maryland  lying  east  of  the  AUegha- 
nies. 

Middle  Pacific  Region. — ^That  portion  of  California  west  of  the  Sierra  Nevadas  and 
north  of  the  thirty-seventh  parallel  of  latitude. 

Middle  Plateau. — Western  Colorado  and  those  porticms  of  Nevada  and  Utah  lying 
north  of  the  thirty-seventh  parallel  of  latitude ;  the  southwest  comer  of  Wyoming  and 
the  portion  of  Galifomia'lying  east  of  the  Sierra  Nevadas  and  north  of  the  thirty-sev- 
enth parallel  of  latitude. 

Middle  Slope, — Eastern  Colorado,  southwestern  Nebraska,  western  Kansas,  northwest- 
em  portion  of  the  Indian  Territory,  a  i>ortion  of  northern  Texas,  and  also  of  northeast- 
ern New  Mexico. 

Missouri  Valley. — A  belt  of  country  200  miles  broad,  extending  southeast  from  the 
forty-sixth  parallel  of  latitude  to  the  Arkansas  state  line. 

New  England  States.-^MMne,  New  Hampshire,  Vermont,  Massachusetts,  Connecticnt, 
and  Rhode  Island. 

Northern  Slope. — The  portions  of  Montana  and  Wyoming  lying  east  of  the  Rocky  Mount- 
ains, southwestern  Dakota,  and  northwestern  Nebraska. 

Norih  Pacific  Region, — ^The  portions  of  Oregon  and  Washington  Territoiy  lying  wert 
of  the  Cascade  range. 

Northern  Plateau, — A  portion  of  western  Wyoming,  western  Montana,  Idaho,  and  the 
portions  of  Oregon  and  Washington  Territory  lying  east  of  the  Cascade  range. 

Ohio  Valley  and  Tennessee, — ^llie  belt  of  country,  about  350  miles  broad,  including 
Tennessee,  Kentucky,  southeastern  Illinois,  southern  Indiana,  and  Ohio,  southwestern 
Pennsylvania,  and  West  Virginia. 

Rio  Orande  Valley. — That  portion  of  southwestern  Texas  between  the  Rio  Grande  and 
Rio  Colorado  rivers  below  the  junction  of  the  Rio  Pecos  with  the  Rio  Grande. 

South  Atlantic  States. — North  and  South  Carolina;  the  portion  of  Geox^gia  oast  of  the 
eighty-fourth  meridian,  and  northeastern  Florida. 

Southern  Slope. — Southeastern  New  Mexico,  central  and  western  Texas. 

South  Pacific  Region. — The  portion  of  California  west  of  the  Sierra  Nevadas  and  sooliL 
of  the  thirty-seventh  parallel  of  latitude. 

Soutliern  Plateau. — Western  New  Mexico,  Arizona,  and  southeastern  California. 

Upper  Lakes. --lokkes  Huron,  Michigan,  and  Superior  vrith  adjacent  territory. 

Upper  Mississippi  Valley. — The  belt  of  country,  about  250  miles  broad,  between  Su- 
perior, Wis.,  and  Breckenridge,  Minn.,  on  the  north,  and  the  Arkansas  state  line  on  the 
south. 

Western  QuJf  States. — Arkansas,  the  portion  of  Louisiana  west  of  the  MiasiBsippi  river, 
the  southeastern  portion  of  Indian  Territory,  and  eastern  Texas. 
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APPENDIX    54. 


REPORT  ON  THE  DISPLAY  OF  COLD-WAVE  SIGNALS. 

Signal  Officb,  Wab  Depabtmjent, 

Wa^inffton  CHty,  June  30,  1885. 

SiB:  I  have  the  honor  to  sabmit  my  report  apon  the  work  performed  in  connection 
with  the  predictions  of  cold  waves  and  the  display  of  the  cold- wave  signal  for  the  year 
ending  Jnne  30,  1885,  prefiicing  the  report  with  a  brief  history  of  this  recent  though  im- 
pwtant  branch  of  Signal-Service  work. 

There  is  scarcely  an  indostry  which  is  not  more  or  less  affected  by  a  sndden  and 
marked  fall  in  temperature;  and  especially  is  this  true  of  agriculture,  stock-fiurming, 
oottoQ-planting,  and  fruit-shipping.  Dealers  in  perishable  goods,  packed  meats,  and 
many  others  are  also  unfikvorably  affected  by  unexpected  changes  in  temperature. 

This  service  has  long  appreciated  the  value  of  such  information,  but  it  was  not  until 
late  in  1883  that  it  was  possible  to  inaugurate  the  work  of  giving  warnings  of  the  ap- 
proach of  cold  waves  from  twenty-four  to  forty-eight  hours  in  advance  of  their  appear- 
ance. 

The  plan  adopted  and  now  in  suocessfhl  operation  is  as  follows: 

Whenever  it  is  anticipated  that  the  temperature  will  &11  suddenly  from  15^  to  30**,  or 
more,  in  any  section  of  the  United  States,  the  observers  in  charge  of  Signal-Service  sta- 
tions in  that  section  are  directed,  by  telegraphy  firom  twenty-four  to  forty-eight  hours  in 
advance,  to  hoist  the  cold- wave  signal  at  their  stations.  The  telegrams  give  the  number 
c^  degrees  that  the  temperature  is  expected  to  iall,  and,  immediately  on  their  receipt, 
the  observers  at  the  stations  selected,  display  the  cold-wave  flag  from  a  high  staff  erected 
either  on  the  office  building,  or  at  some  prominent  point  in  the  city  where  the  signal  is 
coiiq>icaoaa  and  readily  seen  by  the  public.  The  cold-wave  signal  is  a  white  flag,  QotS 
leei  square,  with  a  bladk  center  about  2  feet  square.  The  signal  is  low- 
ered upon  receipt  of  orders  from  this  office,  when  it  is  believed  the 
temperature  has  reached  the  minimum.  At  stations  other  than  Signal- 
Service  stations  the  signal  is  lowered  twenty-four  hours  after  the 
order  to  hoist  is  received. 

By  sending  out  the  warnings  in  this  manner,  all  persons  whose 
bnwiees  is  liable  to  be  affected  by  cold  weather,  or  sudden  changes 
in  temperature,  are  enabled  to  take  the  precautions  necesaary  by  bemg 
infbrmed  in  ample  time  of  the  approach  of  cold  waves. 

The  system  of  warnings  thus  inaugurated  met  with  immediate 
faTor  throughout  the  entire  country,  and  the  press  in  most  emphatic 
terms  indorsed  the  efforts  made  by  the  service.  All  branches  of  agri- 
culture, tiie  railroad  companies,  extensive  fruit  dealers,  coiton- 
planteis,  manufacturers,  and  others  expressed  the  greatest  satisfiaction     ^^^.  ^i^nai 

with  the  system,  and  in  many  instances  individuals  have  expended  con-  '^^    mgoM. 

iidefable  money  in  order  to  obtain  additional  information  by  telegraph,  in  the  purchase 
of  flags,  and  in  the  erection  of  flag-stafis  in  towns  a<\jacent  to  Signal-Service  stations. 

The  railroad  and  telephone  companies  have,  almost  without  exception,  co-operated 
with  the  service  in  diaseminating  the  information  by  telegraph  and  telephone  to  the  cities 
Mkd  stations  on  their  lines.  Th^  is  done  without  any  expense  whatever  to  the  Govern- 
ment, the  cold-wave  messages  sent  from  this  office  to  the  various  Signal  Service  stations 
being  duplicated  at  those  places  and  sent  by  the  observers  to  the  managers  of  the  rail- 
road and  telephone  lines  for  transmission. 

All  means  available  are  used  by  the  service  in  giving  publicity  to  the  cold- wave  warn- 
ings, in  order  that  the  greatest  benefit  possible  may  result  from  each  forecast 

The  warning  is  published  in  the  Farmers'  Bulletin,  in  bold  type,  and  thousands  of 
&rmers  are  thus  informed  of  the  coming  full  in  temperature. 

A  laige  number  of  ciroaiarB  have  been  prepared  and  forwarded  to  the  postmasters  who 
receive  the  information  through  the  Farmers'  Bulletin,  giving  the  cost  of  cold- wave 
Bags  and  soliciting  their  co-operation  in  displaying  the  signal  at  their  post-offices  when- 
ever the  warning  is  published. 
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Any  one  not  in  the  Ticinitv  of  a  Signal  Servioe  station  can  obtain  the  wamingi  by 
liaying  the  cost  of  telegraphing. 

Daring  the  present  year  this  system  has  been  greatly  improved  and  extended.  The 
number  of  stations  displaying  the  signal  has  been  increased  and  additional  facilitJes  em- 
ployed for  disseminating  the  warnings. 

Owing  to  the  very  limited  appropriations  made  for  the  Signal  Service,  this  office  has 
been  able  to  farnish  flags  only  to  regular  stations  of  the  servioe  and  to  pay  the  cost  of 
telegraphing:  the  reports.  An  annual  appropriation  of  a  few  thousand  dollars  would 
enable  the  system  of  cold- wave  warnings  to  be  extended  over  the  greater  part  of  the 
United  States,  to  the  benefit  of  thousands  who  cannot  under  existing  oonditions  be 
brought  within  the  scope  of  its  usefulness. 

The  following  are  the  instructions  governing  observers  in  displaying  the  oold-wave 
signal: 

The  signal  is  hoisted  upon  the  receipt  of  a  message  from  this  office  to  ''  hoiat  oold- 
wave  signal; ''  and  lowered  upon  the  receipt  of  the  message  '^ oold-wave  signal  down." 

The  receipt  of  orders  to  hoist  or  lower  oold-wave  signals  is  acknowledged  by  telesraph 
thas:  **  Hoist  cold-wave  signal  received  10  a.  m.;  cold- wave  signal  down  received  7  p. 
m."  A  report  by  letter  is  made  afler  each  display,  stating  whether  the  signal  was  or 
was  not  justified,  and  giving  the  maximum  and  minimum  temperatures  during  the  dis- 
play. This  letter  also  states  whether  the  warning  was  considered  by  the  business  inter- 
ests and  the  public  generally  as  being  sufficiently  in  advance  to  be  of  decided  benefit. 
Clippings  from  local  newspapers,  commenting  upon  the  display,  or  showing  any  advan- 
tages that  may  have  resulted  therefrom,  are  attached  to  these  letters. 

Two  copies  of  Form  1126  (record  of  cold- wave  signals)  are  made  out  each  montli; 
one  copy  is  forwarded  to  this  office,  the  other  is  filed  with  the  station  records. 

Observers  communicate  with  the  several  railroad,  telegraph,  and  canal  officials  mt  their 
stations,  furnish  them  copies  of  cold-wave  orders,  and  endeavor  to  secure  their  co-opera> 
tion  in  sending  the  messages  to  all  points  under  their  control  without  cost  to  the  United 
States,  as  the  results  of  such  wid0  distribution  of  these  dispatches  are  found  to  be  of 
great  benefit  to  the  general  public.  Notes  are  made  on  Form  1126  showing  the  names 
of  persons,  firms,  and  companies  to  which  each  message  is  given. 

Cold- wave  signals  are  not  ordered  unless  a  temperature  of  45°,  or  lower,  is  anticipated. 
When  the  temperature  is  expected  to  fkll  20°,  or  more,  in  any  district,  and  not  reach 
45°,  a  **cool  wave  approaching"  is  announced  in  the  indications  issued  firom  this  office. 
No  signals  are  dii^layed  for  cool  waves,  nor  are  cold- wave  stations  notified  in  any  otiher 
manner  than  through  announcement  made  in  the  indications.  Printing  stations  give 
the  *'cool  wave  approaching"  announcement  such  prominence  as  their  ihcilities  wUI 
permit  when  it  refers  to  the  district  in  which  the  printing  station  is  located. 

At  stations  where  cautionary  signals  are  displayed,  and  only  one  flag-staff  is  available, 
the  cautionary  signal  has  preference — ^that  is,  the  cold-wave  flag  gives  way  to  tiie  can- 
tionary  fiag  under  all  circumstances. 

At  stations  where  no  flag-staff  is  available  on  the  building  in  which  the  office  is  located, 
the  observer  endeavors  to  obtain  permission  from  some  one  in  the  vicinity  of  the  office, 
who  has  a  flag-staff,  to  use  it  for  displaying  the  cold-wave  flag,  without  expense  to  the 
United  States. 

Under  no  conditions  are  the  cold- wave  flag  and  the  cautionaiy  signal  displayed  on  the 
same  staff  at  the  same  time. 

The  following  is  an  extract  fW>m  a  letter  dated  June  26, 1885,  fiom  Hon.  J.  F.  Webb, 
mavor  of  the  city  of  Lebanon,  111. : 

'I  consider  the  cold-wave  signal  of  more  practical  benefit  to  the  public  at  large  than 
any  recent  improvement  in  the  United  States  Signal  Service.  I  know,  perwaally, 
of  many  instances  during  the  past  winter  where  farmers  were  saved  from  serioos 
losses,  in  the  shipment  of  potatoes  and  apples,  by  the  timely  warning  of  the  cold- wave 
signal.  Other  instances  I  know  by  report,  where  losses  were  sustained  in  the  shipment 
of  live-stock  (cattle  and  hogs)  by  neglecting  or  disregarding  the  warning. 

* '  Oar  citizens  and  fitrmers  have  learned  to  rely  on  the  forecasts  given,  almost  implicitly, 
and  it  is  not  too  much  to  say  that  in  my  judgment  the  property  saved  by  its  use  during 
the  past  severe  winter  in  the  Mississippi  Valley  would  pay  for  its  maintenance  Sat  a 
generation." 

The  following  extracts  are  f¥om  the  reports  of  our  observers,  and  indicate  the  impor- 
tance attached  to  the  cold-wave  warnings  and  their  value  in  leading  to  the  presegfation 
of  property. 

Albany,  N.  T.:  '*  Great  reliance  is  placed  on  these  warnings  and  much  satisflMStiaii  is 
expressed  by  every  one  in  regard  to  them.  It  is  difficult  to  estimate  the  pecanlaij  ben- 
efits realized."     (Letter  November  25,  1884.) 

'*  Have  famished  warnings  to  Delaware  and  Hudson  Canal  Bailroad  Company  and  to 
the  superintendent  of  canals.    The  canal  company  txansmit  the  infinmatiosi  over  tfasir 
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vires  firee  of  charge.  The  mlroad  officials  seemed  much  interested  in  this  matter,  and 
oflered  to  do  anything  that  has  been  done  by  other  companies."  (Letter  November  26, 
1884.) 

'  *'  All  displays  dnring  Jannary,  1885,  have  been  Justified.  This  manner  of  publishing 
predictions  in  advance  of  cold-iraves  is  more  popular  than  through  any  other  course  yet 
adopted.  Office  is  visited  by  scores  of  people.  Dealers  in  fruit,  oysters,  and  fish,  and 
the  ice  companies  are  specially  interested."    (Form  112(,  January,  1885.) 

"The  interest  in  these  waruings  is  constantly  increasing. ' '    (Form  1126,  March,  1885. ) 

AOoMta^  Oa,:  *'  The  following  railroad  companies  send  the  wamin^i  to  points  on  their 
roads,  namely:  Hichmond  and  Danville,  the  Western  and  Atlantic,  Central,  Atlanta  and 
West  Point,  and  Georgia  Pacific. "    (Letters  November  26, 1884,  and  January  13, 1885.) 

Aubwm^  Ala,:  **  These  signals  are  of  great  benefit  to  physicians,  gardeners,  farmers, 
and  grocers."     (Form  1126,  December,  1884.) 

"All  cold- wave  predictions  this  winter  have  been  verified.  The  people  have  been 
greatly  interested. '  *    (Form  1125,  March,  1885. ) 

Bangor f  Me. :  * '  Sigoals  are  of  gceut  benefit  to  persons  engaged  in  storing  ice. ' '  (Form 
1126,  January,  1885.) 

BaitimarBf  MtL:  "  Arrangements  have  been  made  for  ftimishing  copies  of  the  orders  to 
the  BaltimoiB  and  Ohio  Telegraph  and  Railroad,  Western  Union,  and  Bankers'  and  Mer- 
chants' Telcjgraph  Companies.  The  officials  state  that  they  will  give  the  information  the 
widest  pnblielly  possible  through  their  numerous  offices  in  this  dty. ' '  (Letter  Novem- 
ber 3,  1884.) 

*'  The  importers  of  tropical  firuits  realize  great  benefit  fix>m  the  warnings,  as  they  are 
enabled  to  protect  their  fruits  on  the  wharves,  and  in  exposed  places,  also  during  transit 
on  the  cars  to  distant  points.  The  oyster-packers  are  also  greatly  benefited  as,  on  notice 
being  given  of  the  approach  of  a  cold-wave,  they  make  large  shipments  of  oysters  to 
western  cities,  where  they  are  readily  sold."     (Letter  November  25,  1884.) 

Buffalo,  N,  T.:  *' Cold- Wave  orders  are  sent  to  all  telephone,  telegraph,  and  railroad 
officials,  and  by  them  distributed  over  their  several  sections.  The  orders  are  alao  pub- 
lished in  every  paper  printed  in  Bufblo. "    (Letter  November  2,  1884. ) 

'*  Produce  dealers  receive  much  benefit  from  these  warnings  and  state  that  goods  are 
shipped  on  the  strength  of  Signal  Service  reports. ' '     (Letter  November  19, 1884. ) 

'*  All  the  cold- wave  signals  displayed  during  January  gave  general  satisfaction  to  the 
public,  and  are  considered  by  the  press  and  public  as  the  best  information  issued  by  the 
Service."     (Form  1126,  January.  1886.) 

'  ^  Produce  merchants,  roofers,  fish  and  ice  dealers,  express  companies,  &c ,  acknowledge 
great  service  rendered  by  the  displays. "    (Form  1126,  March,  1885.) 

BotUm,  Mam.:  '*  The  following  railroads  will  send  these  warnings  to  the  stations  along 
their  roads,  viz:  Old  Colony;  New  York  and  New  England;  Boston  and  Maine;  Boston 
and  Lowell;  and  Eastern."    (Letter  November  15,  1884.) 

Cairo,  HL:  "The  following  railroads  transmit  the  wanungs  over  their  wires  to  points 
on  their  roads,  viz:  Illinois  Central;  Wabash,  Saint  Louis  and  Pacific;  Mobile  and  Ohio; 
Iron  Mountain ;  and  Texas  and  Saint  Louis  narrow  gauge. ' '    ( Letter  December  13, 1884. ) 

"The  display  of  December  15-19, 1884,  resulted  in  saving  four  car-loads  of  perishable 
stuff;  the  steamers  of  the  Anchor  line  were  telcjEraphed  and  sought  good  harbors;  and 
a  number  of  valuable  tropical  animals  belonging  to  a  menagerie  were  comfortably 
boused."    (Letter  December  21, 1884.) 

''Fftrmers  and  dealers  in  perishable  stuffs  saved  goods  valued  in  all  at  $3,400." 
(Form  1126,  March,  1885.) 

Chieoffo,  III. :  ' '  The  following  railroad  companies  will  send  the  waminjo,  viz:  Chicago 
and  Alton;  Chicago  and  Grand  Trunk;  Chicago,  Eock  Island  and  Padflc,  and  Chicago 
and  Eastern.  The  Baltimore  and  Ohio  Tel^raph  Company  will  also  send  them." 
(Letter  November  27,  1884. ) 

Cleodtmd,  Ohio:  ''The  following  railroad  companies  transmit  the  warnings  over  their 
lines,  viz:  Cleveland,  Columbus,  Cincinnati  and  Indianapolis;  New  York,  Portland 
and  Ogdemsburg;  Lake  Shore  and  Michigan  Southern;  New  York,  Chicago  and  Saint 
Louis. ' '     (Letter  November  26,  1884. ) 

''The  service  has  been  very  accurate  in  these  warnings.  The  public  now  have  un- 
bounded confidence  in  the  weather  department.  The  observer  is  often  consulted  by  in- 
terested parties  and  great  benefit  is  derived. "    (Form  1126,  Februaxy,  1885.) 

Chattanooga,  tenn.:  "The  Western  and  Atlantic  and  the  Georgia  division  East  Ten- 
nessee and  Virginia  Bailroad  Companies  will  adopt  any  feasible  plan  for  distributing 
the  cold-vrave  information  over  their  lines. "    (Letter  November  27,  1884.) 

"DisnlayB  are  watched  with  interest  and  acted  upon  by  the  public."  (Form  1126, 
November,  1884.) 

"Farmera  aoross  the  Tennessee  river  look  for  the  warnings  and  will  request  the 
county  court  to  expend  $50  for  additional  flag-staff."    (Form  1126,  January,  1885.) 
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Oindnnatiy  Ohio :  '*  Warning?  will  he  telegraphed  by  the  following  laUroadoompaaieg 
to  all  stations  on  their  roads,  viz:  Cincinnati,  New  Orleans  and  Texas  PacajOc;  Cindn- 
nati,  Indianapolis,  Saint  Louis  and  Chicago;  Cincinnati,  Louisville  and  NashviUe; 
Cleveland,  Columbus,  Cincinnati  and  Indianapolis;  Cincinnati,  Washington  and  Balti- 
more; Pittsburg,  Cincinnati  and  Saint  Louis,  and  the  Ohio  and  MissiaaippL"  (Letter 
Novembers,  1884.) 

^ '  Produce  and  fruit  merchants,  florists  and  gardeners  much  interested. ' '  (Forms  1  !&, 
November,  1884,  and  March,  1885.) 

Columhua,  Ohio :  '*  Signals  are  watched  closely  by  the  public  and  business  men,  and 
the  warnings  are  received  with  great  favor."  (Forms  1126,  November  and  December, 
1884.) 

Davenport,  Iowa:  ''The  following  railroad  companies  will  promptly  send  the  warn- 
ings to  all  places  under  their  control,  viz:  Chicago,  Rock  Island  and  Pacific;  Chicago, 
Burlington  and  Quincy;  Chicago,  Milwaukee  and  Saint  Paul.  They  will  also  be  seat 
by  the  Western  Union  Telegraph  Company.  The  manager  of  the  Chicago,  Rock  Iskad 
and  Pacific  has  consented  to  attach  a  flag,  similar  to  the  cold-wave  flag,  to  all  express 
trains  on  this  division  of  thtf  road. ' '     (Letter  December  4,  1884. ) 

Des  Moines^  Iowa :  **  Arrangements  are  completed  with  the  manager  of  the  telegraph 
company  to  transmit  cold- wave  warnings  over  all  the  wires  from  his  office.  This  in- 
cludes the  wires  of  the  several  railroad  companies.''     (Letter  November  S^  1884.) 

"  The  warning  of  December  30,  1884,  enabled  the  railroad  companies  to  save  about  all 
of  their  perishable  freight. ' '     (Letter  January  3,  1885. ) 

'*  Wamihgs  are  of  great  value  to  the  railroad  offldals  and  to  shippers  of  perishahto 
goods."     (Form  1126,  January,  1885.) 

Detroit,  Mich.:  '*The  newspapers  spread  the  information  throughout  the  State;  com- 
mission merchants  show  great  interest  in  the  signal;  the  service  can  congn^DQate  ita^ 
upon  the  success  that  has  attended  the  display  of  co'ld-wavQ  signals  at  this  station.*^ 
(Letter  October  23,  1884.) 

*  *  The  Board  of  Trade  is  highly  pleased  with  the  success  of  this  signal  in  Deboit.  Tel- 
ephone calls  are  received  daily  from  Pontioc  and  Almont,  Mich.,  during  cold  snaps,  rela- 
tive to  the  weather.  The  signal  fills  a  long  felt  want.  The  Detroit,  Laoslng  and 
Northern  Railway  wOl  transmit  all  cold- wave  warnings  over  their  wires."  (Letter  No- 
vember 19,  1884.) 

'*Mr.  A.  H.  Boies,  Hudson,  Mich.,  states  that  he  has  nearly  completed  arrangements 
for  the  display  of  cold- wave  signals  by  establishing  a  circuit  of  flag-poles  among  the 
farmers  for  miles  around,  using  Ms  station  as  a  central  point  for  disBeminating  the  warn- 
ings. The  warnings  are  sent  from  Detroit  by  telegraph  to  Mr.  Boies."  (Letter  May 
21,  1885.) 

Cfalveston,  Tex, :  *'  The  observer  has  made  arrangements  vnth  the  various  laUroad  com- 
panies and  the  press  by  which  the  warnings  are  given  general  circulation."  (Letter 
November  15,  1884.) 

QreencasUe,  Ind.:  **  Warnings  are  benefldal  to  all  classes.  The  displays  have  led  ta 
sreat  interest  in  weather  changes  and  study  of  meteorological  reports  by  the  people." 
(Forms  1126,  November,  1884,  and  February,  1885.) 

JackmmviUef  Fla,:  The  meteorological  committee  state  that  '*  the  establishment  of  the 
cold-wave  warning  signal  at  Jacksonville  is  highly  appreciated  by  the  board  of  trade 
and  by  the  citizens  of  Florida  generally."     (Letter  December  3,  1884.) 

*'  Warnings  are  beneficial  to  fruit  and  vegetable  growers.  Fires  are  built  in  groves  in 
the  vicinity  for  the  protection  of  fruit,  &c"     (Form  1126,  December,  1884.) 

Keokuk,  Iowa:  "Warnings  are  sent  over  the  lines  of  the  Saint  Louis,  Keokuk  and 
Northwestern  Railroad  and  the  (^cago,  Rock  Island  and  Pacific  Railroad."  (Letter 
November  27,  1884.) 

*'  The  C9ii<»go,  Rock  Island  and  Pacific  Railroad  Company  contemplate  carrying  min- 
iature cold- wave  flags  on  all  their  passenger  trains  leaving  Keokuk.  If  done,  this  will 
give  the  warnings  great  publicity."     (Letter  December  14,  1684.) 

**  Railroad  and  ice  companies,  fruit-dealers,  and  shippers  of  potatoes,  especially  bene- 
fited. ' '     (Forms  1126,  January  and  February,  1885. ) 

Leavenworth,  Kans.:  *'  Warnings  will  be  promptly  transmitted  to  all  points  on  the  Chi- 
cago, Rock  Island  and  Pacific  Railroad,  and  the  Kansas  Central  Division  Union  Pacific 
Railroad. » '     (Letter  November  26.  1884. ) 

'*  Every  signal  display  during  January,  1885,  was  decidedly  usefhl  to  the  business  in- 
terests in  this  vicinity,  and  the  public  generally  keep  a  close  lookout  for  l^e  warnings, 
and  appreciate  them."     (Form  1126,  January,  1885.) 

Little  Rock,  Ark.:  "  The  reports  are  furnished  the  chief  operators  Memphis  and  Little 
Rock  Railroad;  Fort  Smith  and  Little  Rock  Railroad;  Little  Rock,  Missi»ippi  River  and 
Texas,  and  the  Saint  Louis,  Iron  Motmtain  and  Southern  Railroad,  who  send  them  to  every 
operator  along  the  lines,  with  instructions  to  make  the  information  as  public  as  poasibleu 
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The  railroad  companies  give  hearty  support  to  anything  which  tends  to  improve  crops 
or  the  condition  of  the  country/'    (Letter  November  16,  lti84.) 

Loganwortf  Ind, :  '*  The  cold- wave  warnings  are  of  vast  benefit  to  the  farmers  and 
citizens  here.  Hundreds  read  the  '  Farmers'  Bulletin.'  Both  the  press  and  public  are 
pleased  that  these  warnings  are  given.  The  signals  have  brought  the  service  and  its 
workings  prominently  before  our  people.  As  soon  as  the  flag  is  raised  here  the  train- 
men in^rm  the  small  offices  along  the  road,  and  thus  the  flags  at  these  stations  are  raised 
within  an  hour  or  so  after  the  one  here.  Adjacent  towns  receive  telegrams  at  their  own 
expense."    (Forms  1126,  October  and  November,  1884,  January  and  February,  1885.) 

LouitviVe,  Ky. :  **  Copies  of  cold- wave  warnings  are  furnished  the  Ohio  Valley  Tele- 
phone Company ;  Chesapeake,  Ohio  and  Southwest,  and  Louisville  and  Nashville  Rail- 
roads and  will  be  transmitted  over  their  lines  to  108  points  in  Kentucky,  Tennessee,  and 
Indiana.    There  are  96  railroad  and  12  telephone  stations."  (Letter  November  4, 1884. } 

Milwaukee,  Wis,:  " The  cold- wave  displays  are  greatly  appreciated  by  commission 
and  railroad  men.  A  great  amount  of  property  has  been  saved  by  the  warnings." 
(Letter  December  21,  lS4.) 

''  The  seneral  superintendent  Chicago,  Milwaukee  and  Saint  Paul  Railway  states 
'  This  is  the  kind  of  information  I  am  always  glad  to  get ;  please  let  me  have  such  at 
any  time,  for  it  will  be  of  advantage  to  us,  and  will  keep  the  people  aloug  our  lines 
posted.' "  (Letter  October  22, 1884.) 

Memphis,  Tenn,:  **  Cold- wave  warnings  are  telegraphed  by  the  following  railroad 
companies  to  stations  along  their  lines,  viz :  Memphis  and  Charleston  ;  Chesapeake, 
Ohio  and  Southwestern,  and  Louisville  and  Nashville.  The  Telephone  Exchange  and 
Pacific  Express  Company  also  send  the  messages  to  all  stations  on  their  lines."  (Let- 
ter November  24,  1884.) 

"Displays  are  beneficial  to  farmers,  river  men,  business  men,  horticulturists,  and 
shippers  of  produce."    (Forms  1126,  January  and  February,  1885.) 

Ifaskville,  Tenn,:  ** Secretary  Baker,  of  the  Cumberlaud  Telephone  Exchange,  re- 
peats cold-wave  warnings  to  87  towns  in  Tennessee  and  Kentucky."  (Letter  De- 
cember 4,  1884.) 

''Copies of  warnings  are  delivered  to  the  superintendent  Louisville  and  Nashville 
Railroad,  president  Nashville,  Chattanooga  and  Saint  Louis  Railroad,  manager 
Western  Union  Telegraph  office,  Nashville.  These  gentlemen  express  themselves  as 
more  than  grateful  lortnese  advantages."    (Letter  November  7,  1884.) 

Additional  cold-wave  flags  are  displayed  from  the  Capitol  building  and  the  Peni- 
tentiary at  Nlwhville ;  Menees  &  Patton's  drug  store,  Springfield,  Tenn.;  J.  W.  Wal- 
lace's office,  Shelby ville,  Tenn.;  Prewitt  &  Cos.  mill,  the  buildings  of  the  National 
Manufacturing  Company,  and  the  Southern  Pump  Company,  in  Nashville,  and  at 
Mr.  J.  H.  Joraan's  house,  7  miles  from  Nasnville.     (Form  1126,  February,  1885.) 

''The  mayor  of  Gallatin,  Tenn.,  contemplates  the  erection  of  a  flag-staff  for  the 
display  of  cold- wave  signals,  and  it  is  learned  that  other  towns  within  a  radius  of  90 
miles  of  Nashville  intend  to  do  the  same."    (Letter  December  23,  1884.) 

New  HaveUy  Ck>nn, :  The  chairman  of  the  meteorological  committee  Chamber  of 
Commerce,  in  letter  of  February  2,  1885,  states:  "The  cold- wave  signal  recently 
added  has  proven  and  will  continue  to  prove  of  great  value,  not  only  to  our  market 
gardeners,  nurserymen,  and  florists,  but  to  a  very  large  industry,  viz :  The  oyster 
trade,  as  it  gives  those  engaged  io  it  warnings  of  the  changes  in  teroperatuie,  conse- 
quently the  best  time  to  manipulate  the  products  of  their  trade.  This  industry  has 
of  lat«  years  become  of  great  value,  as  in  the  waters  of  Long  Island  Sound,  on  the 
Connecticut  shore  contiguous  to  us,  there  are  over  4,500  acres  under  oyster  cultiva- 
tion which,  in  the  near  future,  will  represent  an  interest  of  millions  of  dollars." 

New  Orleans,  La, :  "  Cold-wave  warnings  are  sent  to  all  the  principal  points  reached 
by  the  Western  Union  Telegraph  Company  in  Louisiana ;  all  the  larger  towns  on  the 
Texas  and  Pacific  Railroad ;  all  along  the  line  of  the  Morgan's  Louisiana  and  Texas 
Railroad ;  the  Ocean  Tow-boat  Telegraph  line  transmits  all  order  to  Port  Eads  and 
Point  a  la  Hach^ ;  the  two  Lance  Coast  Packet  boats  carry  flags  for  the  benefit  of 
•agar  planters  along  the  lower  coast."    (Letter  November  29,  1H84. ) 

Ifew  York  City,  if,  Y. :  "  Cold- wave  signals  have  met  with  universal  favor  and  are 
deemed  of  particular  value  by  the  members  of  the  different  exchanges."  (Letter 
October  16,  1884.) 

"  Warnings  are  telegraphed  over  the  New  York,  Ontario  and  Western  Railroad  lines. 
Arrangements  have  been  made  by  which  all  the  exchanges,  principal  business  houses, 
theaters,  clubs,  hotels,  &c.,  in  New  York,  Brooklyn,  and  Jersey  City  are  advised  of  the 
approach  of  cold  waves  within  a  fewminutes  of  the  receipt  of  the  orders.  The  New  York 
Central  and  Hudson  River  Railroad  and  the  New  York,  West  Shore  and  Buffalo  Rail- 
road also  receive  the  information."    (Letters  November  11  and  December  3,  1884.) 
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Norfolk,  Va,:  On  June  9, 1885,  the  geueral  mimager  Norfolk  Soathem  Railroad  Com- 
pany iasaed  the  following  order: 

**  From  July  1  proximo  the  United  States  Signal  Service  warnings  of  the  approach  of 
cold  waves  indicating  a  fall  of  temperature  below  45°  will  be  announced  from  Berkley 
to  tel^raph  stations  on  line  of  this  railroad.  Operators  at  those  stations  will  forward 
the  warnings  to  Centreville,  Shawborough,  Okisko,  Hickory  Ground,  Camden  Court  House, 
and  WindfUl  by  the  first  train. 

'I  On  receipt  of  the  warnings,  agents  will  immediately  display  the  cold- wave  signal,  a 
white  flag  with  black  centre,  from  the  flag-statfon  the  station  platforms,  and  keep  it  dis- 
played for  the  number  of  hours  mentioned  in  the  order,  when  it  should  be  lowered  onleaB 
a  second  warning  is  received. 

'*  Operators  will  duplicate  the  order,  as  received,  for  distribution  to  above-named  sta- 
tions; and  agents  will  post  the  same  at  all  stations  where  received. 

'*  The  warnings  will  be  given  from  twenty-four  to  forty-eight  hours  in  advance  of  the 
cold  wave,  and  will  indicate  probable  duration  and  fall  of  temperature. 

*'In  this  matter  the  railroad  company  co-operates  with  the  United  States  Signal  Serv- 
ice for  the  benefit  of  agricultural  interests  along  the  road;  and  agents  will  be  expected 
to  make  every  eflfort  to  give  the  undertaking  practical  effect. '^ 

FhUaddphia,  Fa. :  *  ^  Warnings  are  of  benefit  to  vegetable  and  fruit  shippeis  and  oyster- 
men,  and  have  become  almost  indispensable."  (Form  1126,  March,  1885,  and  letter 
April  4, 1885.) 

Rochester^  N,  Y,:  ''The  benefits  derived  from  these  warnings  are  very  general  to  all 
classes.  Shippers  of  perishable  produce  and  dealers  in  fresh  meats  are  greatly  benefited. 
The  warnings  are  duplicated  by  flag  at  Richmond  Mills  (8  miles  south  of  city)  and  give 
Kreat  satisfaction  to  the  farmers  and  millers  in  that  vicinity."  (Forms  1126,  December, 
1884,  and  January,  1885. 

Shreveport,  La.:  "Warnings  are  telegraphed  over  the  Texas  and  Pacific  liailroad,  and 
the  New  Orleans  Pacific  Railroad."     (Letter  December  17,  1834.) 

'*0f  great  benefit  to  dealers  in  fruit  and  produce  and  there  is  a  feeling  of  much  satis- 
faction and  interest  in  the  cold- wave  signals  at  this  point."  (Letter  December  18, 
1884.) 

**The  display  of  December  16,  1884,  resulted  in8aving$3,500  worth  of  goods."  (Let- 
ter December  19,  1884.) 

"The  telephone  companies  co-operate  in  distributing  the  wamings  to  neighboring 
towns. '  *     ( Letter  January  13,  1885. ) 

Toledo,  Ohio :  '  ^  The  following  railroads  and  telegraph  companies  have  promised  hearty 
oo-operation  in  distributing  the  cold-wave  warnings,  viz:  Lake  Shore  apd  Micfaig?ui 
Southern;  Dayton  and  Michigan;  Columbus,  Hockin<;  Valley  and  Toledo;  Toledo  and, 
Ann  Arbor;  Pennsylvania  and  Northwestern  Ohio;  Toledo,  Cincinnati  and  Saint  Loais; 
Wheeling  and  Lake  Erie;  Ohio  Central;  Toledo  and  Indianapolis;  Michigan  and  Ohio; 
Western  Union,  and  Bankers  and  Merchants*  Telegraph  companies. '  *  (Letter  November 
27,  1884.) 

''Arrangements  will  be  made  by  which  the  warnings  will  reach  more  than  200  towns 
in  Ohio,  Michigan  and  Indiana."     (Form  1126,  November,  1884.) 

PUtaburg,  Pa.:  ''Warnings  are  telegraphed  over  the  lines  of  the  Allegheny  Valley 
Railroad  and  the  Pittsburg  division  Baltimore  and  Ohio  Railroad."  (Letters  Novem- 
ber 19,  1884,  and  December  6,  1884.) 

"Great  interest  is  manifested  by  the  public.  During  displays  visitors  are  almost  con- 
tinuously in  the  office  after  information.  Shippers  of  goods,  coal  and  river  men,  and 
people  in  all  avocations,  are  interested  in  these  warnings. ' '     (Form  1126,  January,  18Sr>.) 

Saint  Louis,  Mo.:  "Warnings  will  be  sent  to  all  stations  on  the  following  roads,  viz: 
Saint  Louis  and  San  Francisco ;  Louisville  and  Nashville ;  Saint  Louis  and  Cairo;  Wabasb, 
Saint  Louis  and  Pacific;  and  Saint  Louis,  Keokuk  and  Northern."  (Letter  November 
15,  1884,  local  records  December,  1884,  and  January,  1885. ) 

"Warnings  during  January  were  oJC  extraordinary  value  to  the  merchants,  railroads, 
and  &rmer8  in  this  section  of  the  country.  Many  inquiries  were  made  by  merchants  and 
at  the  exchanges  and  much  valuable  information  was  given."  (Form  1126,  Janoarr. 
1885.) 

"The  warnings  are  of  special  benefit  to  gardeners,  roofers,  dealers  in  oysters,  fruit,  and 
vegetables,  farmers,  ice-packers,  railroads,  and  dealers  in  live  stock."  (Forms  1126,  So- 
vember  and  December,  1884,  and  February,  1885.) 

Waghinffton,  D.  C:  Warnings  are  telegraphetl  over  the  lines  of  the  following  railroad 
viz:  Baltimore  and  Potomac;  Alexandria  and  Fredericksburg;  Pope's  Creek;  Washing- 
ton, Ohio  and  Western;  Chesapeake  and  Ohio;  and  Virginia  ^lidland;  also  over  thetel* 
egraph  lines  of  the  Chesapeake  and  Ohio  Canal  Company.  The  Chesapeake  and  Potomac 
Telephone  Company  send  all  cold-wave  messages  over  their  lines  to  Frederick,  Hageis- 
town,  Westminster,  and  Baltimore,  and  from  these  cities  to  all  connecting  points  in  Fired- 
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erick,  Oarroll,  aod  Baltimore  Counties.  Whenever  cold  wayes  are  expected  to  occur  in 
the  sections  traversed  by  the  Baltimore  and  Ofiio  Kailroad,  warnings  of  their  approach 
are  tel^^phed  to  Superintendent  Selden,  Baltimore;  General  Superintendent  Zeublin, 
ChicofKo;  and  Superintendent  I^eslie^  New  York  City.  The  Ibllowing  are  the  States  in- 
cluded in  this  system:  New  York,  New  Jersey,  Pennsylvania,  Maryland,  Virginia,  West 
Virginia,  Ohio,  Indiana,  Illinois,  and  Kentucky,  (letters  November  14,  Noveml)er29, 
and  December  20,  1884.) 

Whenever  cold- wave  signals  are  ordered  for  Washington  notification  of  the  fact  is  tele- 
graphed to  Messrs.  W.  S.  Meyer  &  Bro. ,  Westminister,  Maryland.  (Instructions  Septem- 
ber 18,  1884.) 

The  following  is  a  list  of  the  regular  Signal  Service  stations  at  which  theoold-wavesig- 
Bftl  is  displayed: 


Name  of  stalion. 


Bulablished. 


Name  of  atation. 


Ertabliahed. 


Albaay,  N.  Y 

Atlanta,  Oa 

AucuflCa,  Oa* 

Bangor,  Mc ~ 

Buflklo.N.Y 

Boston,  Maaa 

Burlinffton.  Iowa 

Balttniore.  Md 

Chattanooga,  Teiin 

ChlcagoTlTl 

dndnnati,  Ohio 

OolnmbiM,  Ohio 

Oonoordia,  Kana* 

CIcTelaiid,  Ohio 

Gairo,  III 

Charlotte,  N.  C — 

Charteaton,  a  C* 

Dm  Moinas,  Iowa 

Datroit,Mloh 

Davenport.  Iowa 

Denver,  Coio^ 

Dodce  City.  Kant* 

Dobuqua,  Iowa* 

Oreenoaatle,  Ind 

Oalveelon,  Tex 

Grand  Haven,  Mlob*.. 

Indianapolis,  Ind'. 

Jacksonville,  Fla 

Keokuk.  Iowa 

Knozville,  Tenn* 


Mar.  28, 1884 
Nov.  6,  1884 
Apr.  4,  1885 
July  ao,  1884 
Mar.  8,  1884 
July  30,  1884 
July  80,  1884 
Sept.  20,1884 
Mar.  21.  1884 
Dec.  26,  1883 
Dec.  2S,  1888 
July  28,  1884 
Apr.  4,  188ft 
Nov.  6,  1884 
Nov.  12, 1884 
Jan.  27,1885 
Apr.  4.1885 
July  80, 1884 
July  30, 1884 
Nov.  6.  1884 
Apr.  4,1885 
Apr.  4,1885 
Apr.  4,1886 
July  ^,1884 
Oct.  17.1884 
Apr.  4,1886 
July  88, 1884 
Nov.  6, 188^ 
Nov.  6,1884 
Apr.    4.  1885 


Leavenworth,  Kans... 

Little  Rook.  Ark 

I^ganiiport,  Ind 

Louisville,  ky 

Lvnchbunc.  Va* 

Memphis,  Tenn 

Milwaukee,  Wis 

Montgomery,  Ala 

Nashville.  Tenn  ........ 

Now  York  City,  N.  Y 

New  Haven,  Oonn 

New  London,  Gonn*. 

New  Orleana,  Ia  

Norfolk.  Va* 

Omaha,  Nebi* 

Philadelphia,  Pa 

Pittsburg,  Pa 

Portland,  Me* 

Rochester,  N.  Y 

Springfield,  III 

Saint  Louis,  Mo 

Saint  Paul.  Minn* 

Sbreveport,  Ia 

Sandusky,  Ohio* 

Savannan,  Qa* 

Toledo,  Ohio 

Vicksburg.  Mias* 

Washington.  D.  0 

Wilmington,  N.  C*.... 


July  30. 1884 
May  17,  1884 
July  30,  1884 
Dec.  26.  1883 
Apr  4,  1885 
Oct.  17.  1884 
Nov.  6,  1884 
Nov.  IV,  1884 
Dec.  26,  1883 
July  30,  1884 
Nov.  6,1884 
Apr.  4,1885 
Nov.  6^884 
Apr.  4.  1885 
Apr.  4,1885 
July  30, 1884 
July  28,  1884 
Apr.  4,  1885 
Nov.  6,1884 
July  23,  1884 
Dec.  26,  1888 
Apr.  4^1885 
Nov.  19, 1884 
Apr.  4.1885 
Apr.  4.1885 
Nov.  6,1884 
Apr.  4.  1885 
July  30, 1884 
Apr.    4,180 


*To  take  eflTeoton  and  after  July  1, 1885. 
The  cold- wave  signal  is  also  displayed  in  the  following  cities: 


Name. 

Bstablished. 

Name. 

EstnblUhed. 

Anbum   Ala 

Sept.  20.  1884 
Feb.  18.  1884 
Feb.  U.  1885 

Richmond.  Va 

June  6,  1885 

Kansas  City.  Mo 

Madison  ^  **.,,,., 

Westminster.  Md 

Sept.  18. 1884 

I  am,  sir,  very  respectfully,  your  ohedient  servant, 

F.  M.  M.  BEALL, 
Second  LUMienani^  Signal  Corps. 
The  Chivp  Signal  Offickr  of  the  Army, 

Washington,  D.  C. 
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APPENDIX    55. 


BEFOMT  UPON  THE  WEATHER  AND  TEMPERATURE  SIGNALS. 

Signal  Office,  Waakingioi^  J).  C,  Jauie  90. 188S. 

Sib:  I  have  the  honor  to  make  the  following  report  apop  the  weather  and  tempentore 
signals  in  nse  hy  this  Service  and  State  weather  senrioes: 

The  Chief  Signal  Officer  being  rerj  frequently  called  apon  by  perMNis  interested  is 
weather  and  temperature  changes,  who  have  no  means  of  obtaining  the  infonnatioa,  to 
fnniish  them  the  indications  for  the  ensuing  twenty-four  hours,  a  plan  has  bees 
adopted  by  which,  throngh  the  (•o-openition  of  a  number  of  rail  mads,  the  State  weather 
services  Of  Alabama  and  Ohio,  and  the  citiaseus  of  certain  towns,  tlie  indications  of  the 
weather  and  temperatare  lor  speciiic  localities  are  given  the  pnblicin  the  fimn  of  signsb 
tliat  are  displayeid  ou  railway  trainH,  at  railway  stations^  and  on  llag-staib  erected  is 
snuiU  towns. 

The  following  is  the  list  of  weather  and  temperatnre  signals  adopted  and  in  use  by  the 
Signal  Service: 


UTo.  1.— Largs  red  aum^  MksaCes  *  *  higher  temperature  * '  or  warmer  westber. 


No.  2. — Red  ciesoent,  indicates  'Mower  temperature"  or  colder  weather. 


No.  3.— Red  star,  indicates  '*  stationary  tempeiature.'* 


No.  4.-^Lavge  bhl« nun,  indicates  ** general  rain  (or  snow)." 


Nu.  5.— Blue  crescent,  indidstes  ''dear  or  fair  weather." 


No.  6.— Blue  star,  indicates  ''local  rain  (or  snow)." 


These  signals  are  used  in  two  forms,  the  first  being  six  flags,  not  less  than  6  ibet  square, 
having  the  symbols  in  the  center  on  white  ground;  and  the  second  consiatiitt  of  sheets 
iron  pUtes,  about  3  feet  in  diamet  er,  on  which  are  painted  the  ool^ia  thalMole  thft 
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signals.    The  flags  are  displayed  from  staffs  erected  at  railwaj  statioDS,  in  cities,  small 
towns,  &e,j  and  the  sheet-iron  plates  are  attached  to  railway  trains. 
The  system  of  signals  ahove  described  is  also  in  nse  by  the  Ohio  State  weather  service. 
The  Alabama  State  weather  service  has  adopted  a  different  system  of  flag  signals  for 
use  in  that  State,  but  the  weather  and  temperature  indications  which  these  signals  de- 
note are  almost  identical  with  the  Signal  Service  and  Ohio  State  weather  service  system. 
There  are  prepared  at  this  office  each  night  special  forecasts  of  the  weather  for  the 
succeeding  twenty- four  hours  for  the  States  of  Alabama  and  Ohio,  and  for  the  regions 
traversed  by  railroads  that  have  adopted  this  system  of  signals. 

These  special  forecasts  are  telegraphed  from  this  office  to  the  directors  of  the  Alabama 
and  Ohio  State  weather  services,  to  General  J.  F.  Boyd,  superintendent  Cumberland 
Valley  Railroad,  to  the  superintendent  of  the  Frederick  division  of  the  Pennsylvania 
Railroad,  and  others  hereinafter  mentioned. 

The  secretary  of  the  New  England  Meteorological  Society,  at  Cambridge,  Mass.,  re- 
ceives the  indications  from  the  Signal  Service  observer  at  Boston,  Mass.,  to  whom  they 
are  sent  by  this  office. 

Upon  the  receipt  of  the  indications  sent  out  by  this  office,  the  directors  of  the  Alabama 
and  Ohio  State  weather  services  and  of  the  New  England  -weather  service  immediately 
telegraph  them  to  the  superintendents  of  the  various  railway  companies  in  their  respect- 
ive States  that  co-operate  in  the  display  of  these  signals. 

The  superintendents  promptly  distribute  the  information  along  their  lines,  and  the 
signals  vrhich  indicate  the  coming  weather  changes  are  displayed  at  an  early  hour,  either 
at  the  railway  stations  or  from  railway  trains. 

Farmers,  merchants,  and  the  public  generally  along  the  lines  of  the  railroads  are  in- 
formed by  means  of  these  signals  as  to  the  weather  probabilities  for  the  day,  and  they 
are  thus  enabled  to  take  such  precautions  and  to  make  such  arrangements  as  the  weather 
indications  suggest  are  for  their  interest. 

The  superintendent  of  the  Cumberland  Valley  Railroad  and  the  superintendent  of  the 
Frederick  division  of  the  Pennsylvania  Railroad  receive  the  indications  soon  after  mid- 
night. The  morning  trains  on  these  lines  carry  the  proper  symbols  displayed  on  the 
baggage  cars. 

During  the  year  this  Service  has  endeavored  to  extend  the  system  of  weather  and  tem- 
perature signals,  and  all  means  that  were  available  have  been  used  to  attain  this  result; 
but,  owing  to  the  fact  that  no  appropriations  have  been  made  for  the  purpose,  efforts  in 
this  direction  have  been  greatly  crippled,  and  this  office  has  been  unable  to  furnish  the 
necessary  signal  flags  to  indicate  probable  weather  conditions. 

On  May  14, 1885, 10,000  circulars  were  printed.  A  full  description  of  each  flag  signal, 
with  colored  illustration,  was  given;  also  the  price  at  which  the  full  set  of  signals  could 
be  obtained,  and  the  names  and  addresses  of  the  manufacturers  who  would  fhniish  them. 
These  circulars  have  been  widely  distributed  among  those  who  are  interested  in  and 
receive  benefit  from  weather  predictions,  and  they  have  been  informed  that,  as  the 
weather  indications  are  telegraphed  daily  to  a  large  number  of  the  stations  of  this  serv- 
ice, to  railroads,  post-offices,  &c.,  there  are  many  small  towns  which  could,  by  proper 
arrangement,  obtain  them  by  telephone  or  otherwise  from  the  Signal  Service  stations, 
railroad  stations,  or  post-offices  receiving  the  reports  and  displaying  the  flags;  also  that 
the  system  is  now  in  successful  operation  at  various  places,  and  could,  by  a  little  exer- 
tion and  a  small  outlay  for  flags  on  the  part  of  those  who  would  be  benefited,  be  extended 
indefinitely,  and  become  one  of  the  most  valuable  aids  to  the  &rmer,  the  merchant,  and 
the  public  generally. 

Correspondence  has  also  been  held  with  a  number  of  railroad  companies  with  a  view 
to  establishing  this  system  on  their  lines. 

It  is  gratifying  to  state  that  the  efforts  in  this  direction  have  met  with  considerable 
success,  as  will  be  shown  in  the  following  outline  of  what  has  been  accomplished  : 

This  system  of  signals  has  been  adopt^  by  the  Florida  Railroad  and  Navigation  Com- 
pany, and  the  disks  showing  the  proper  signals  will  be  displayed  from  the  baggage  cars, 
banning  July  1,  1883.  This  company  operates  540  miles  of  railroad  and  several 
steamers  in  Florida.  The  observer  at  Jacksonville  will  superintend  the  display  of  sig- 
nals and  take  measures  to  have  them  properly  understood.  The  special  indications  for 
Northern  Florida  are  sent  from  this  office  at  1  a.  m.  daily. 

The  flag  system  of  signals  has  been  adopted  by  the  Board  of  Trade  of  Albany,  N.  Y. 
The  flags  are  displayed  daily,  from  a  staff  on  the  signal  office,  and  give  the  greatest 
satisfaction  to  the  public. 

The  **  Albany  and  New  York  day  line  of  steamers  '*  display  the  flag  signals  on  their 
boats  from  Albany  south  to  Poughkeepsie,  and  from  New  York  City  north  to  Pough- 
keepsie.  The  special  1  a.  m.  indications  for  Albany  and  vicinity  and  for  New  York  and 
vicinity  are  furnished  daily  to  this  line  of  steamers  by  the  observers  at  Albany  and 
New  York, 
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At  Troy,  N.  Y.,  Messrs.  E.  W.  Bougliton&  Co.  display  the  flag  signals  at  the  expense 
of  the  firm.  Special  indications  for  Albany  and  vicinity  are  sent  by  telephone  liom  the 
signal  office  at  Albany. 

In  letter  of  June  8,  1885,  Mr.  W.  A.  Graham,  of  Fort  Gaines,  Ga.,  states  that  he  will 
have  no  trouble  in  providing  flags  for  display  of  signals  at  Fort  Gaines  if  the  indications 
are  telegraphed  daily.  Mr.  Graham  was  informed  that  as  sewn  as  he  purchases  the  nec- 
essary flags  the  indications  will  be  sent. 

Mr.  Frank  Ross,  at  Oil  City,  Pa.,  states,  in  letter  of  June  5,  1885,  that  he  can  procure 
the  funds  to  purchase  flags  for  display  at  Oil  City;  and  requests •  that  the  observer  at 
Pittsburg  be  authorized  to  telegraph  the  indications  daily  for  that  section.  He  was 
told  that  this  will  be  done  when  he  reports  that  he  has  the  flags. 

At  Meadville,  Pa.,  the  signals  are  displayed  daily  by  Mr.  J.  W.  H.  Reisinger,  post- 
master. Special  indications  for  Meadville,  Pa.,  and  vicinity  are  telegraphed  from  this 
office  to  Mr.  Reisinger  at  1  a.  m.  daily. 

In  letter  of  May  14,  1885,  Mr.  C.  Selden,  superintendent  Baltimore  and  Ohio  Tele- 
graph Company,  asks  whether  the  Signal  Service  will  furnish  sets  of  weather  and  tem- 
perature signal  flags  for  display  at  the  principal  points  and  important  branch  offices  of 
the  Baltimore  and  Ohio  Railroad.  If  the  service  desires  to  do  this,  Mr.  Selden  thinks 
he  can  arrange  with  the  president  and  general  manager  to  have  the  signals  displayed 
daily  at  such  offices. 

Mr.  Selden  was  informed  that  this  service  has  not  the  necessaiy  funds  from  which  to 
purchase  flags,  but  they  can  be  procured  if  the  Baltimore  and  Ohio  Railroad  Com- 
pany will  co-operate  by  sending  the  telegrams  and  furnishing  transportation  for  an  ob- 
server to  visit  stations  along  the  line  of  the  road  for  the  purpose  of  inducing  the  citizens 
to  purchase  the  flags.  Should  this  be  done  weather  warnings  will  be  made  a  special 
feature  of  the  road,  and  special  forecasts  for  each  State  will  iS  made  at  this  office. 

Final  arrangements  have  not  yet  been  perfected. 

The  observer  at  Toledo,  Ohio,  in  letter  of  May  28,  1885,  states  that  the  Toledo,  Cin- 
cinnati and  Saint  Louis,  and  the  Ohio  Central  Railroads  will  display  th^  signals. 

Special  1  a.  m.  indications  for  the  vicinity  of  the  Toledo,  Cincinnati  and  Saint  Louis 
Railroad,  in  Northern  Ohio  and  Eastern  Indiana,  are  telegraphed  daily  to  Mr.  N. 
McKinnon,  superintendent  of  telegraph  at  Toledo. 

Special  1  a.  m.  indications  for  the  vicinity  of  this  road  in  Central  Illinois  and  Western 
Indiana  are  telegraphed  daily  to  Mr.  H.  A.  Boomer,  division  superintendent,  Charles- 
ton, 111. 

Mr.  McKinnon  states  that  the  messages  will  be  sent  to  the  towns  along  the  road,  and 
if  this  is  not  satisfactory,  signals  will  he  displayed  on  the  trains. 

The  observer  at  Toledo  also  reports,  in  letter  of  June  24, 1885,  that  the  officials  of  the 
Ann  Arbor  and  Northern  Michigan  Railroad  have  promised  to  display  the  signals  on 
their  trains  as  soon  as  the  road  is  completed  to  Mount  Pleasant,  Mich.,  which  will  be 
in  a  month  or  two. 

The  observer  at  Shreveport,  La.,  in  letter  of  June  20,  1885,  states  that  the  merchants 
are  deeply  interested  in  the  subject  of  weather  and  temperature  signals,  and  intend  pur- 
chasing a  set  of  flags  for  display  on  the  signal  office  flag-staff. 

The  observer  at  Leavenworth,  Kans.,  in  letter  of  June  20, 1885,  states  that  the  display 
of  .signals  on  the  Kansas  Central  Railway  began  June  20,  1885.  The  adoption  of  this 
system  of  signals  by  this. road  is  due  to  the  perseverence  and  energy  of  Dr.  R.  J.  Brown, 
chairman  of  the  meteorological  committee  of  the  Leavenworth  Board  of  Trade,  and  to 
the  eflbrts  of  the  observer.  Flags  cannot  be  used  to  advantage,  owing  to  the  obstruc- 
tions offered  by  two  bridges,  and  the  superintendent  of  the  road  has  had  an  ornamental 
and  well-arranged  set  of  disks  painted  on  white  surfacd^  of  steel,  to  be  fixed  in  grooved 
slats  placed  on  each  side  of  the  baggage- cars.  Trains  displaying  these  signals  run  be- 
tween Leavenworth  and  Miltonville,  a  distance  of  166  miles,  and  decided  interest  is 
manifested  in  them  by  the  public. 

Special  indications  for  Kansas,  Indian  Territory,  and  Western  Miasouri  are  sent  dally 
at  1  a.  m.  to  the  observer  at  Leavenworth,  Kans. 

The  observer  at  Indianapolis,  Ind.,  in  letter  of  April  27, 1885,  reports  that  Mr.  Joseph 
W.  Sherwood,  superintendent  Cincinnati,  Indianapolis,  Saint  Louis  and  Chicago  Railroad, 
desires  to  display  signals  on  his  trains  as  soon  aa  arrangements  can  be  made.  The  ob- 
server was  informed  as  to  the  kind  of  signals  to  use,  and  directed  to  notify  Mr.  Sher- 
wood that  special  predictions  for  the  region  of  his  road  will  be  sent  him  if  he  adopts  the 
system. 

Weather  and  temperature  signals  are  displayed  daily  at  Bristol,  R.  I.,  and  at  Water- 
town,  N.  Y.,  by  interested  persons. 

In  letter  of  June  25,  1885,  the  observer  at  Toledo,  Ohio,  forwarded  a  communication 
from  Mr.  T.  M.  Peelar,  superintendent  Ohio  Central  Railroad,  requesting  that  the  1  a.  m. 
indications  be  sent  him,    Mr.  Peelar  was  informed  that  a  telegram  designating  Uie  proper 
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&ig9  to  be  displayed  at  stations  on  the  Ohio  Central  Bailroad  will  be  sent  him  at  Bncy- 
Tus,  Ohio,  at  1  a.  m.  daily.  He  was  also  sent  circulars  to  be  used  in  translating  mes- 
sages, if  he  desires  only  to  balletin  the  indications  at  stations  on  the  line. 

It  is  apx>arent  that  this  methodof  announcing  weather  changes  has  been  received  with 
great  favor  by  the  pablic,  and  that  the  information  given  is  of  value  to  a  large  number 
of  persons.  This  is  abundantly  shown  by  the  hearty  indorsement  that  the  system  has 
met  with  wherever  it  has  been  introduced. 

It  is  hoped  that  these  signals  will,  in  the  near  future,  be  displayed  in  many  towns 
where  the  residents  have  no  means  at  present  of  obtaining  information  as  to  probable 
weather  changes. 

The  simplicity  and  utility  of  the  system  cannot  fail  to  commend  it  to  every  person  who 
realizes  the  importance  of  a  foreknowledge  of  the  weather. 

It  is  only  necessary  that  the  signal  flags  be  purchased  (the  cost  of  the  entire  set  ranging 
from  $16  to  $21)  and  that  some  public-spirited  citizen  devote  a  few  minutes'  time  each  day 
to  displaying  the  proper  signal,  or  signals,  on  a  flia^-staff  in  a  prominent  position  near  the 
center  of  the  town.  The  indications  for  the  locality  can  be  sent  from  this  office  each  day 
at  a  cost  of  20  cents,  or  they  can  possibly  be  received  from  a  neighboring  Signal-Service 
station,  or  railway  station,  by  telephone  or  telegraph.  By  these  means  an  entire  com- 
munity can  be  benefited  at  a  very  small  outlay. 

The  oo-operation  of  a  greater  number  of  railroads  is  also  desired,  as  it  has  been  found 
that  the  display  of  these  signals  from  railway  trains  and  at  railway  stations  has  been  pro- 
ductive of  the  best  results. 

The  following  is  quoted  from  an  interesting  article  on  the  Ohio  meteorological  bureau, 
written  by  Pro£  T.  C.  Mendenhall,  director  of  the  Ohio  State  weather  service,  and  pub- 
lished in  the  American  Meteorological  Journal,  May,  1884: 

'*  One  of  the  most  important  undertakings  of  the  bureau  has  been  the  establishment 
of  a  system  of  railway  signals,  by  means  of  which  people  in  the  neighborhood  of  a  rail- 
way line  could  be  notified  of  the  weather  probabilities  of  the  day  in  accordance  with  the 
predictions  received  from  Washington.  The  first  report  issued  by  the  bureau  contained 
a  reference  to  the  proposed  scheme,  which  had  been  suggested  by  Mr.  M.  R.  Tracy,  of 
Latchie,  Ohio. 

*'In  the  spring  of  1883  one  of  the  railroads  connecting  Columbus  with  Cleveland  (the 
Cleveland,  Mount  Vernon  and  Delaware  Railroad)  consented  to  undertake  the  experiment, 
offering  to  bear  the  expenses  necessary  in  equipping  the  cars  with  the  necessary  signals. 
The  subject  of  the  most  suitable  system  of  signals  received  careful  consideration.  It 
was  important  that  those  selected  should  be  at  once  simple,  easily  interpreted,  and  of 
such  character  as  to  be  readily  distinguished  at  a  considerable  distance.  It  was  deter- 
mined to  confine  the  predictions',  for  the  present  at  least,  to  forecasts  of  temperature  and 
the  state  of  the  weather  as  to  precipitation.  Three  forms  were  diosen,  called  by  the 
fiimiliar  names  sun,  moon,  and  star.  These  are  shown  in  two  colors,  red  and  blue.  The 
red  signals  refer  to  temperature  and  the  blue  to  rainfall.  The  sun,  a  round  disk  nearly 
3  feet  in  diameter,  is  understood  to  mean  a  probable  rise  in  temperature  if  red,  or  a  gen- 
eral rain  if  blue.  The  moon,  a  crescent,  means  falling  temperature  if  red,  and  dear  or 
fair  weather  if  blue.  The  star,  five-pointed,  means  stationary  temperature  if  led.  and 
local  rains  if  blue. 

"Experience  has  shown  that  these  signals  are  admirably  adapted  to  the  service  to 
which  they  have  been  put,  being  easily  distinguished  from  each  other  and  instantly  ix|- 
terpreted  after  a  little  practice. 

**The  Chief  of  the  United  States  Signal  Service,  General  Hazen,  has  generously  co- 
operated with  the  bureau  to  secure  the  success  of  the  experiment.  Special  telegrams 
have  been  sent,  using  the  language  of  the  signals,  for  the  region  of  country  traversed  by 
the  road.  The  trains  bearing  these  signals  on  the  baggage  cars  leave  a  point  near  the 
middle  of  the  line  about  5  o^clock  a.  m.,  thus  bringing  the  forecast  to  the  attention  of 
residents  along  th^  line  at  an  early  hour.  Verification  observers  have  been  appointed  at 
nearly  every  station  along  the  route,  and  thus  far  the  predictions  have  been  found 
correct  in  85  cases  in  100.  The  want  of  one  or  two  additional  signals  has  been  felt 
for  occasional  use  in  forecasting  extraordinary  changes,  such  as  extreme  cold,  violent 
winds,  &C.  The  matter  is  receiving  consideration,  but  no  selection  of  such  signals  has 
been  made.  The  Bureau  has  furnished  models  of  these  signals  to  several  persons  inter- 
ested in  this  work  who  are  making  efibrts  to  have  them  placed  on  roads  in  other  States, 
and  it  is  intended  to  extend  the  system  in  Ohio  during  the  present  year  (1884).'' 

In  connectwn  with  my  report  on  this  subject  I  have  the  honor  to  submit  also  the  re- 
ports made  by  Prof.  P.  H.  Mell,  jr.,  director  of  the  Alabama  State  weather  service, 
Mr.  E.  H.*  Mark,  secretary  Ohio  meteorological  bureau,  and  Prof.  William  M.  Davis, 
secretary  New  England  Ikleteorological  Society. 

These  reports  are  of  special  interest,  as  they  indicate  the  importance  attached  to 
weather  predictions  in  Alabama,  Ohio,  and  New  England,  and  also  show  the  extent  to 
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which  the  use  of  the  weather  and  temperature  signals  has  been  carried  in  these  sections 
through  the  generous  co-operation  of  railway  officials  and  others: 

Ohio  Mstbobological  Bubeau, 

Columbus,  Ohio,  June  8,  1885. 

Deab  Sib:  In  reply  to  yours  of  the  6th  instant,  I  have  the  honor  to  inform  yon  that 
the  railway  weather  signals  are  displayed  on  the  Cleveland,  Mount  Vernon  and  Dda- 
ware,  both  divisions  of  the  Columbus,  Hocking  Valley  and  Toledo,  and  the  Colnmbos 
and  Cincinnati  Midland  Railroads.  This  bureau  has  charge  of  all  the  signals,  and  keeps 
a  man  employed  at  the  Union  Depot  in  Columbus  to  change  the  signals  on  all  trains 
carrying  them.  The  signals  are  idso  displayed  on  the  morning  trains  coming  into  Co- 
lumbus. 

The  predictions  are  received  here  in  Columbus  at  about  1  a.  m.,  and  are  immedi- 
ately transmitted  to  the  night  operator  at  the  telephone  office,  who  transmits  them  to 
the  telegraph  offices  at  the  depot.  The  night  operator  also  transmits  them  to  the  train 
dispatcher  of  each  of  the  roads,  who  immediately  telegraphs  them  to  the  other  end  of  the 
road,  so  that  the  morning  train  leaving  for  Columbus  displays  the  signals.  The  signals  are 
changed  at  these  points  by  the  baggage-master.  On  the  Cleveland,  Mount  Vernon  and 
Delaware  the  telegram  containing  the  ^gnals  is  sent  to  Akron,  the  central  office  of  the 
road.  The  superintendent  then  issues  an  order  to  his  tndnmen  in  the  same  manner 
that  all  other  train  orders  are  issued. 

The  superintendent  of  the  Cleveland,  Mount  Vernon  and  Delaware  Railroad  is  N.  Mon- 
sarrat,  Akron,  Ohio.  The  superintendent  of  the  Columbus,  Hocking  Valley  and  Toledo 
Railroad  is  G.  R.  Carr,  Columbus,  Ohio.  The  superintendent  of  the  Columbus  and  Cin- 
cinnati Midland  Railroad  is  B.  P.  Peabody,  Columbus,  Ohio.  The  first  two  named  gen- 
tlemen have  taken  great  interest  in  the  work,  and  have  done  all  they  could  to  assist  the 
bureau  in  carrying  on  the  work. 

The  number  of  stations  on  the  Columbus,  Hocking  Valley  and  Toledo  is  about  one 
hundred;  on  the  Cleveland,  Mount  Vernon  and  Delaware,  thirty-seven;  on  the  Oolnmbiis 
and  Cincinnati  Midland,  thirty. 

In  addition  to  the  above,  many  towns  display  the  signals  in  prominent  places,  and  qnite 
an  interest  has  been  worked  up  in  some  places.  Applications  are  received  frequently 
from  towns  not  lying  on  the  railroads  displaying  the  signals  asking  for  the  signals  in 
their  locality.  Some  of  the  agricultural  societies  of  the  State  are  anxious  to  take  hold  of 
the  system,  but  the  bureau  is  not  able  financially  to  extend  the  work. 

Those  sections  receiving  the  signals  place  great  reliance  on  the  predictions  as  sent  oat 
by  the  Chief  Signal  Office.  The  large  percentage  of  verification  makes  it  a  reliable  sonroe 
of  infbrmation. 

Hoping  that  the  work  may  be  greatly  extended  and  ready  to  give  any  fiirtber  infor- 
mation that  you  may  desire, 

I  am,  very  respectfully,  your  obedient  servant, 

£.  H.  MARE,  Seereianf. 

General  W.  B.  Hazen, 

Chief  Signal  OfflccTy  Waahingiony  D.  C. 

[State  Acrioultural  and  Mechanical  College,  Department  of  Natural  History  and  Geology,  and 
Central  Office  State  Weather  Service.] 

AUBUBN,  Ala.,  June  16,  1885. 

Dear  Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  yours  of  the  6th  instant, 
and  send  inclosed  a  list  of  the  railroads  displaying  signals,  their  superintendents,  the  men 
having  charge  of  the  weather  service  on  these  various  roads,  and  the  stations  at  which 
these  signals  are  displayed. 

The  superintendents  of  all  the  roads  have  taken  the  matter  under  their  immediate 
charge,  except  the  Mobile  and  Montgomery  Railroad,  the  Mobile  and  Girazd  Railroad, 
and  the  Western  Railroad  of  Alabama. 

The  weather  service  on  the  first  two  of  these  roads  is  under  the  direction  of  the  chief 
telegraph  railroad  operators,  while  on  the  last-named  road  I  authorize  the  operators  at 
the  stations  to  appropriate  the  message  you  furnish  me  each  day,  which  they  catch  as  it 
passes  over  the  wires.  This  road  has  no  wires  of  its  own,  and  the  Westef^p  Union  Tele- 
graph Company  will  not  let  the  railroad  authorities  send  these  telegrams  without  chaige. 

The  weather  indications  are  received  at  this  office  between  6  and  7  o'clock,  and  are  tiie 
indications  issued  from  your  office  at  1  a.  m. 

The  East  Tennessee,  Virginia  and  Greorgia  Railroad  does  not  own  its  telegraph  Unes, 
and  the  only  way  to  display  signals  along  that  road,  I  found,  was  to  display  them  fiom 
the  trains.    The  schedule  on  this  road  enables  the  signals  to  reach  all  parts  of  the  road 
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before  3  p.  m.  I  hope  soon  to  have  the  signals  displayed  from  the  trains  on  the  following 
roads,  viz:  The  Alabama  Great  Southern  Railroad,  the  Montgomery  and  Enfiinla  Kail- 
road,  the  Memphis  and  Charleston  Railroad,  the  Columbus  and  Western  Railroad. 

These  roads  do  not  own  their  telegraph  lines,  and  hence  the  only  way  to  reach  the  ter- 
ritory is  by  displaying  the  signals  from  the  trains  for  the  present. 

The  following  are  the  railroads,  with  number  of  stations  on  each,  that  receive  the 
weather  signals  daily: 


Name  of  railroad. 

Superintendents. 

Number  of 
stations. 

Remarks. 

Atlanta  and  West  Point 
and  Western   of    Ala- 
bama. 

South  and  North 

Cecil  Gabbett,  Montgomery,  Ala. 

I.  Y.  Sage,  Birmingham,  Ala.. 

M.  S.  Belknap,  Montgomery,  Ala. 

W.  L.  Clarke,  Columbus,  Ga 

Levi  Hege,  Birmingham,  Ala 

J.  M.  Bridges.  Selma,  Ala. 

12 

9 
3 

5 

11 
64 

8 

The  stations  on  this  road 
are  not  furnished  by  the 
railroad  s  u  perintend- 
ent,  but  directly  from 
Auburn,  Ala. 

Mobile  and  Montfcomery.. 
Mobile  and  Girard 

Signals  are  furnished  for 
these  stations  to  Mr.  W. 
Haylow,  Montgomery, 

Signals  are  furnished 

Raf^t  Tf^nn<Mwee,  Virginia 

these  stations  through 
Mr.  J.  A.  Roland,  raU- 
road  telegraph  opera- 
tor, Columbus,  Ga. 

and  Georiria  (Alabama 
Division). 
North  EaBtem,  of  Georgia. 

H.  R.  Bernard  Athens,  GJa 

I  am,  very  respectfully, 


The  Chief  Signal  Officer,  Washingtany  D.  C, 


P.  H.  MELL,  Jr.,      ^ 
Director  Alabama  WeaHver  Service, 


New  England  Meteobolooical  Society, 

Cambbidge,  Ma88.,  July  9,  1885. 
Chief  Signal  Offigeb,  United  States  Army, 

Washington,  D.  C: 
Sir:  In  reply  to  your  letter  of  the  6th  ultimo,  I  have  the  honor  to  send,  inclosed,  a  list 
of  stations  in  New  England,  excepting  Connecticut,  displaying  cold- wave  and  other 
weather  signals. 

The  1  a.  m.  indications  are  sent  by  mail  from  the  Boston  Signal  Office  to  the  following 
telephone  exchanges: 

llaverhill,  Lowell,  Salem,  South  Framingham,  and  Worcester,  Mass. ;  also  to  G.  S.  Bass, 
assistant  postmaster,  Quincy,  Mass.  The  morning  mail  reaches  these  points  in  time  for 
an  early  display  of  flags. 

The  same  indications  are  telegraphed  from  Signal  Office  in  Boston  to  W.  H.  Cbilds. 
Brattleborough,  Vt.;  Telephone  Exchange,  Manchester,  N.  H.,  and  from  Signal  Office  in 
New  Haven,  Conn.,  to  Telephone  Exchange,  Springfield,  Mass. 

It  is  from  these  centers  that  we  hope  to  display  flags  and  to  extend  the  display  to  ad- 
joining towns. 

*  «  «  «  «  «  « 

Where  the  flags  are  displayed  they  are  reported  to  give  much  satisfiEKstion. 
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Very  respcctfally,  your  obedient  servant, 

W.  M.  DAVIS, 
Secretary  New  England  Meteorological  Society. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL, 
Second  Ltoutenavij  Signal  Corps, 
The  Chief  Signal  Officer  of  the  Abmy, 

WashingtoUj  D.  C, 
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APPENDIX  56, 


BEPOBT  ON  RAILWAY  WEATHER  BULLETIN  SERVICE, 

Signal  Office, 
Washington,  D.  C,  June  30,  1885.  , 

Sir:  I  have  the  honor  to  make  the  following  report  npon  the  work  done  by  this  serv- 
ice in  connection  with  the  Railway  Weather  Bulletin  Service  during  the  year  ending 
June  30,  1885: 

In  arranging  for  railway  bulletins  of  weather  reports,  the  following  points  are  ob- 
served: 

This  office  causes  the  indications  to  be  furnished  at  a  iSxed  hour  to  any  railway  com- 
pany volunteering  to  transmit  them  over  their  lines  without  charge  to  the  United  States. 

The  bulletins  are  displayed  upon  bulletin  boards,  having  a  heading  as  follows:  "Daily 
weather  report,  Signal  Service,  United  States  Army.     Published  by  co-operation  of  the 

Railway  Company  and  posted  for  the  benefit  of  agriculture,  commerce,  and  the 

traveling  public/' 

Each  station  is  supplied  by  this  office  with  the  following  articles:  One  bulletin-board, 
one  district  map,  one  district  map  f^aI^e,  Forms  125a  (monthly  report),  Forms  126  (rail- 
way bulletins),  franked  envelopes. 

The  sux)erintendents  of  the  railway  companies  have  the  indications  telegraphed  to  all 
the  offices  on  their  roads  at  as  early  an  hour  us  practicable  after  they  are  open  for  busi- 
ness, and  a  copy  of  the  indications,  plainly  written  upon  the  ^'railway  bulletin,''  is 
posted  without  delay  upon  the  bulletin-board  at  each  railway  station. 

The  time  of  receiving  and  time  of  displaying  the  indications  are  noted  by  the  operator 
on  Form  125a,  which  form  is  forwarded  to  this  office  by  mail  at  the  end  of  each  month 
by  the  operator  or  manager  in  charge  of  the  telegraph  office  at  which  the  indications  are 
received,  and  a  retiiined  copy  is  kept  for  reference.  Four  of  the  bulletins  displayed  at 
the  station  are  forwarded  to  this  otlice  by  mail  with  Form  12oa,  one  bulletin  for  each 
week  included  in  the  report. 

Observers  in  charge  of  Signal  Service  stations  ft-om  which  the  indications  and  weather 
reports  are  distributed  give  special  attention  to  this  portion  of  their  duties.  They  see 
thau  the  reports  are  furnished  to  the  operator  or  designated  agents  of  the  companies  im- 
mediately upon  their  receipt  from  this  office. 

They  also  confer  with  the  officers  of  the  railway  companies  at  their  stations  and  ex- 
plain that  the  object  of  the  railway  bulletin  service  is  to  distribute  the  information  col- 
lected at  this  office,  and  that  the  reports  may  prove  of  value  to  the  railroads,  the  travel- 
ing public,  and  to  citizens  on  the  lines  of  the  roads. 

The  railway  bulletin  system  of  weather  reports  is  a  most  valuable  ai^unct  of  the  Sig- 
nal Service.  Through  the  co-operation  of  the  many  railroad  companies  that  have  gen- 
erously extended  their  aid  without  expense  to  the  United  States,  the  indications  are 
daily  posted  at  hundreds  of  towns,  villages,  and  stations  throughout  the  country,  and 
thus  thousands  of  persons  are  kept  fully  informed  as  to  the  conditions  of  the  weather 
and  the  indications  for  the  succeeding  twenty-four  houra.  These  small  places  on  the 
lines  of  railroads  have  no  newspapers,  and  many  of  them  being  at  a  great  distance  from 
the  principal  cities,  the  large  number  of  people  who  are  interested  in  and  benefited  by 
the  weather  reports  have  no  means  of  obtaining  the  information  except  through  the 
telegraph  offices  of  the  railway  companies.  It  will  be  readily  seen,  therefore,  that  the 
farmers,  fruit-growers,  shippers  of  merchandise,  lumbermen,  and  persons  engaged  in 
other  industries  who  are  dependent  upon  this  system  of  publishing  the  weather  reports 
are  deeply  interested  in  its  support  and  extension. 

The  Ibllowing  extracts  from  the  reports  of  the  inspectora  of  the  railway  bulletin  serv- 
ice indicate  the  importance  attached  to  the  work  done  by  the  Signal  Service  in  this  mat- 
ter: 

[From  report  of  the  inspection  of  the  weather  bulletins  posted  on  the  Cincinnati,  Washington  And 
Baltimore  Railroad,  by  Sergrt.  L.  Danne,  December,  1884.J 

''With  a  few  exceptions  I  found  the  indications  for  the  d&y  on  which  my  visit  was 
made,  ported  on  the  bulletin-boards.    No  bureaa  of  the  Goveniment  is  more  appieci- 
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ftted  than  the  Rignal  Service.  Althoagh  my  final  instructions  of  November  25,  1884, 
did  not  mention  post-offices,  yet  I  made  it  a  point  to  visit  those  displaying  *  Farmers' 
Balletins.'  I  found  the  bulletins  were  promptly  posted.  Postmasters  say  that  hardly 
a  person  enters  the  office  without  consulting  the  bulletin.  All  speak  in  flatteriug  tenns 
of  the  great  success  attained  in  weather  forecasts.    The  weather  waroiugs  are  closely 

watched." 

I 
[From  report  of  stations  inspected  on  the  Cleveland,  Columbtis,  Cindnnftti  and  Indianapolis  Bail- 
road,  by  Sftrgt.  WUliam  Line,  December  18, 1884.] 

'*The  ]>eople  along  the  various  divisions  take  great  interest  in  this  work,  and  the  in- 
dications are  of  great  value  to  them,  I  am  positive,  for  during  the  trip  1  had  an  oppor- 
tunity to  see  the  people  and  consult  them. '' 

[From  report  of  stations  inspected  on  the  Flint  and  Pere  Bfarqoette  Railroad,  by  fiergt.  N.  B. 
Conger,  December  18, 1881] 

"  I  found  the  reports  ix>sted  promptly.  They  were  up  to  date,  and  are  considered  of 
great  value  by  the  railroad  company  and  the  citizens  of  the  several  towns  where  they 
are  posted,  and  the  service  can  be  congratulated  upon  this  evident  display  of  interest  in 
the  weather  reports." 

[From  report  of  stations  inspected  on  the  Chicaso  and  West  Michigan,  and  Grand  Bapids  and 
Indiana  Bailroads,  by  Sergt.  J.  £.  MneUer,  January  19,  1885.] 

'*  The  stations  of  Newaygo,  Gasnovia,  Kent  City,  and  Sparta  Centre  are  all  flourishing 
lumber  towns,  and  near  the  southern  terminus  of  the  Kewaygo  branch  of  the  Chicago 
and  West  Michigan  Railroad;  the  country  abounds  in  proKperotis  farms  and  fruit  orchard, 
the  owners  of  which  are  greatly  interested  in  the  daily  bulletins,  and  derive  considera- 
ble benefit  from  their  regular  display.  The  agent  at  .Sparta  Centre  stated  that  on  vari- 
ous occasions  when,  by  accident  or  want  of  time,  the  indications  were  miMied  the  people 
would  promptly  request  him  to  call  up  the  sending  station  and  get  them  for  their  infor- 
mation. *  You  see  from  that'  he  continued,  *  that  it  would  not  do  here  to  nt^U'd  th«ie 
reports,  for  they  have  taken  too  strong  a  foothold  in  this  section  of  country. '  The  in- 
terest manifested  in  the  reports  is  gratifying." 

[From  report  of  stations  inspected  on  the  AlleKbeny  Valley,  the  Pittsbanr.  F</rt  Wayne  and  Chi- 
cago, and  the  Bellaire,  ZaneSTiile.and  Cinciniuai  Bailroads,  by  Hergt,  O.  i>.  Mewart,  Febroary  ]7, 
1885.    Number  of  statioDS  inspected  117.: 

'*  The  general  managers  and  superintendents  of  telegraph  of  esuh  of  the  alxive-men- 
tioned  roads  take  great  interest  in  these  reports,  and  they  not  only  desire  Irat  dir^'^rf  their 
agents  and  operators  to  copy  the  indications  regularly,  to  ^ve  the  public  t^-ery  (atrWitf 
to  consult  them,  and  to  do  all  they  can  to  aid  in  their  proii.nl Ration.  Th^  n»'i\v/siy  bul- 
letin is  an  important  work  of  the  service,  as  it  rearrhe^  pr^int*^  too  rcmff^'r  to  lie  nnj^ht^ 
in  any  other  manner.  Mj  tour  of  inspection  included  portJoaH  of  tin;  Hut^-^  of  Penn^ 
sylvania,  Ohio,  Indiana,  and  IilinoL«.  I  found  the  iuterest  ^an'^l  in  diflTereiil  UfcaMt'w't, 
depending  largely  upon  the  prerailins  occupations  of  the  fi«of#ic.  but  uttT*iL*iit'4  in  all 
localities.  In  Ohio  a  more  general  iEt^resn  i.<»  manire-t^i  th^n  in  the  </th<;r  T-,isiUm  ro«m- 
tioned.  Many  of  the  railroads  runni::z  through  that  r^tat'i  rjarry  th«;  railway  M;piaU  on 
sides  of  the  baggage  carsL     Tbe%  sisiKiLs  are  re;ra!arly  Wtk^A  for  and  w/z-d. 

"All  towns  having  a  popolatioQ  yi  from  2,'J^Xi  to  7-Wj  •hoTid  1*^:*-.*%*',  the  in*\\":%ium% 
regularly,  and  eqwcially  have  all  ibe  cold- wave  orders  t^riezrap'i*:*!  to  th*rm.  In  u»^n% 
of  this  size  there  are  enough  perwof  su^ciently  ruenxus^  to  \>taT,  t:Ytff^jld  it  lie  n««i»- 
sary,  the  cost  of  transmittal  the  vunings  " 

[From  report  of  stations  infyrrtfrf  *^  th*  ?f«rw  Y'-Hc  mT.4  'S*rw  England  B&..:road  by  fnvmU:  J,  F, 

"Much  interest  is  xiianii<:«t«d  in  pr^.'-^io.-i*  at  n^nrly  all  •rtAt.'.r-*.  A  Uif/*r  WiStA^^r 
of  persons,  both  travelers  arid  TfsrA*r^*ji  alo:*;?  tl'-e  ros^J.  'iL.lytf/n^'iA  th<sfte  ^/:^..'/t<m.aad 
are  frequently  mnch  betiefitcd  by  xht-tn.'' 

Daring  the  year  eai.ag  June  '>'i-  Irr^j.  tb*:  ra.'^war  w«atL^  lr-*->^i.  ti^sn'yf,  has  l*«o 
establislMd  on  the  ftr^^rsing-naibciii  fumLi: 


Bellaire.  Zsmj^Igeaad  '  z^-r.  ^'  --..  •     '  *•-,    -*  .  ;«. 

OhioBrrer -        ~.        —  ..•',•♦.-.--• -i..  4> 

flaint  IxMiis  aod  OaL*^^                            -  --  •''.-.•.- i'  ..    ,  T, 

Waahingtoo, Ohio a»d  «'*-•»" *r:.,  '  .-     .-,.*.*•  $ 

Ctncaffo  ai»d  AIUmb ,'.  *m.   .:  i>>^«.f*  i/vz.><v«..  .^  .,*.'««^.,«,-.  .^ 

derelaxid,  Loffa^a  as^d  Wsjat^^:^^^  .„  T  *r:.      .       _          .  ^ 
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The  stations  posting  the  indications  on  the  railroads  mentioned  in  the  following  list 
have  been  inspected  during  the  year: 


Name  of  railroad. 


Number  of 
statioos  in- 
spected. 


Name  of  inspector. 


New  York  Central  and  Hudson  Biver 

Baltimore  and  Ohio 

Boston  and  Lowell 

Worcester,  Nashua  and  Rochester 

New  York  and  New  England 

Old  Colony". 

Providence  and  Worcester 

Burlington,  Cedar  Rapids  and  Northern 

Chicago  and  Northwestern 

Marietta  and  Cincinnati 

Cleveland,  Columbus,  Cincinnati  and  Indianapolis.. 

Grand  Rapids  and  Indiana 


Chicago  and  West  Michigan 

Detroit,  Grand  Haven  and  Milwaukee 

Flint  and  Pcre  Marquette 

Detroit,  Lansing  and  Northern , 

New  York,  Ontario  and  Western 

Southern  Central 

Allegheny  Valley 

Pittsburg,  Fort  Wayne  and  Chicago  

Bellaire,  Zanesville  and  Cincinnati 

Eastern ". 

Grand  Trunk  (Yarmouth  to  Island  Pond) 

Maine  Central 

Portland  and  Ogdensburg 

Atchison.Topeka  and  Santa  F6 

Kansas  City,  Saint  Joseph  and  Council  Bluffs 

Philadelphia,  Wilmington  and  Baltimore 

Philadelphia  and  Reading 

Northern  Central 

Philadelphia  and  Erie 

United  Railroads  of  New  Jersey 

West  Jersey 

Baltimore  and  Potomac 

Huntingdon  and  Broad  Top  Mountain : 

Cumberland  Valley 

Memphis  and  Charleston  Division  East  Tennessee,  Vir- 
ginia and  Georgia 

Pennsylvania .; 


20 
71 
13 
18 
45 
108 
13 
98 
56 
14 
33 

81 

40 

4 

14 
21 
81 
22 
38 

•si 

14 

11 

12 

88 

45 

37 

119 

4 

26 

58 

35 

4 

8 

10 

7 
76 


Sergt.  J.  O.  Barnes. 
Sergt.  Geo.  W.  Felger. 
Seigt.  O.  B.  Colo. 

Do. 
Private  J.  P.  Slaughter. 
Private  O.  N.  0«well. 
Sergt.  O.  B.  Cole. 
Sergt.  P.  F.  Lyons, 
Sergt.  T.  B.  Jennings. 
Sergt.  L.  Dunne. 
Sergt.  William  Line. 

iSergt.  J.  E.  Mueller. 
Private  S.K.Riehcy. 
Sergt.  J.  E.  Mueller. 
Private  S.  R.  Ridiey. 
Sergt.  N.  B.  Conger. 

Do. 

Do. 
Sergt.  J.  G.  Linsley. 

Do. 
Sergt..  O.  D.  Stewart. 

Do. 

Do. 
Sergt.  G.  Liebmann. 
Private  B.  A.  Kinney. 

Do. 
Sergt.  G.  Liebmann. 
Private  E.  M.  Philebaum. 
Corpl.  G.A.Wcber. 
Sergt.  CN.Kitchel. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Sergt.  D.  T.  Flannery. 
Sergt.  CN.Kitchel. 


The  total  nnmber  of  railway  bulletin  stations  inspected  during  the  year  is  1,469. 
In  addition  to  those  given  in  the  above  lists,  the  following  railroads  also  post  the 
weather  bulletins:  Boston  and  Maine,  34  stations;  Lehigh  Valley,  30  stations;  Louis- 
ville and  Nashville,  20  stations. 
The  stations  on  the  above-named  roads  were  not  inspected  this  year. 
The  railway  bulletin  service  was  discontinued  on  the  Chicago,  Saint  Paul,  Minneapo- 
lis and  Omaha  Railway  October  9, 1884,  and  on  the  Burlington,  Cedar  Rapids  and  North- 
em  Railway  February  25,  1885. 

There  are  fiAy-one  railroads  co-operating  with  the  Signal  Service  in  this  important 
work,  and  the  indications  are  posted  at  1,555  stations  along  the  lines  of  these  road.n. 

Assuming  that  upon  an  average  there  are  twenty-five  persons  at  each  of  these  railway 
stations  who  are  directly  interested  in  the  weather  indications,  it  will  be  seen  that  at 
the  total  of  1,555  stations  there  are  38,875  people  who  are  daily  benefited  by  this  system 
of  weather  reports. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  31.  M.  BEALL, 
Second  Lieutenant,  Signal  Corps. 
The  Chief  Signal  Offic;ee  of  the  Aemy, 

Wasliingtonj  D.  C. 
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APPENDIX    57, 


EEPOBT  ON  BIVER  AND  FLOOD  WARNINGS. 

Signal  Office, 
Washington  CUy,  June  30, 188S, 

Sib:  I  have  the  honor  to  state  that  the  river  and  flood  reports  frour  regalar  Signal 
Service  and  special  river  stations  have  heen  continued  thiooghoat  the  year  ending  Jane 
30,  1885,  as  in  previous  years. 

The  river  system  of  the  United  States  embraces  some  of  the  largest  navigable  rivers  of 
the  -world,  and  the  area  of  country  drained  by  them  includes  great  and  fertile  tracts  of 
agricultural  and  mineral  lands. 

The  enormous  products  of  the  soil  and  mines  have  so  stimulated  the  river  commerce 
that  millions  of  dollars  are  invested  in  levees,  wharves,  dams,  shipping,  &c. 

The  frequent  disasters  to  these  investments  by  storms  and  floods,  and  the  destruction 
of  property  resulting  from  the  sudden  and  unforecasted  rises  of  the  rivers,  have  created 
a  demand  for  such  information  as  can  be  used  to  assist  the  property  owners  and  the  pub- 
lic generally  in  anticipating  the  future  rise  of  the  rivers  to  the  danger  line. 

In  the  absence  of  storms  and  floods  the  interests  of  the  river  commerce  also  demand  a 
knowledge  of  the  water  supply  in  the  tributaries  of  our  great  rivers,  to  permit  a  deter- 
ipination  of  the  future  supply  of  water  for  purposes  of  navigation  at  points  where  the 
depth  is  sometimes  insufficient.  Kiver  observations  will  indicate  the  slightest  increase 
or  decrease  of  water  in  the  river  caused  by  recent  rains,  melting  of  snow,  or  drought. 

The  rise  or  Ml  of  the  water  at  any  point  will,  as  a  rule,  cause  a  rise  or  fall  farther  down 
the  river.  To  warn  those  interested  who  are  located  below,  the  observations  are  imme- 
diately telegraphed  down  the  river  to  such  points  as  experience  has  shown  are  most  de- 
sirable for  the  warning  of  river  interests. 

At  points  where  meteorological  stations  of  the  Signal  Service  are  located,  the  observers 
of  8u<^  stations  are  chaiiged  with  taking  the  river  observations.  At  other  points  where 
river  observations  are  desired  the  observers  are  selected  from  the  citizens  at  those  points. 

The  duties  required  of  the  special  river  observers  consist  of  taking  and  recording  ob- 
servations at  stated  hours  of  (1)  the  depth  of  the  water  in  the  river;  (2)  the  state  or  con- 
dition of  the  weather;  (3)  the  direction  of  wind;  (4)  the  amount  of  rain  or  snowfall  since 
the  last  observation;  (5)  the  depth  of  the  snow  on  the  ground.  These  phenomena,  if 
ordered  sent  by  tel^n^)h,  are  reduced  to  a  brief  cipher  telegram,  as  hereinalter  described, 
and  delivered  to  the  local  telegraph  office  for  transmission  to  such  points  as  may  be  di- 
rected by  the  Chief  Signal  Officer.  If  ordered  sent  by  mail,  they  are  not  enciphered,  but 
entered  on  the  postal  cards  or  other  fond  furnished  the  river  observer,  according  to  the 
printed  headings  thereon,  and  mailed  to  their  destination. 

The  data  collected  in  making  these  observations  being  for  the  benefit  of  the  public, 
special  river  observers  are  authorized  to  furnish  such  data  to  any  one  needing  the  infor- 
mation. 

This  branch  of  the  service  has  been  largely  increased,  and  a  much  greater  area  of  country, 
affected  by  the  changes  in  oar  larger  rivers,  has  been  covered.  The  resulting  value  of  the 
information  furnished  business  interests  has  been  very  great. 

On  January  1,  1885.  the  special  river  stations  were  arranged  in  sections  and  placed  in 
charge  of  the  Signal  Service  observers  at  section  centers. 

With  a  few  exceptions,  special  river  observers  receive  all  instructions  from,  or  through, 
and  render  all  reports  and  bills  to,  the  section  centers.  Observers  in  charge  of  section 
centers  receive,  examine,  and  certify  to  the  correctness  of  all  reports  and  bills  iiom  special 
stations,  and  then  forward  them  to  this  office. 

If  reports  or  bills  are  not  received  at  the  section  centers  within  three  days  after  the 
period  at  which  they  are  due,  they  are  called  for  by  mail.  Any  persistent  neglect  of  the 
special  stations  in  this  direction  is  reported  to  the  Chief  Signal  Officer  with  such  recom- 
mendation as  the  observer  may  consider  proper  to  make  to  improve  the  service.  De- 
fective reports  which  cannot  be  remedied  at  section  centers  are  sent  back  to  the  special 
stations  for  correction:  Section  centers  make  a  report  to  the  Chief  Signal  Officer,  on  the 
15th  day  of  each  month,  of  the  reports  which  are  miaging  for  the  previous  month,  giv* 
ing  the  probable  reason  therefor. 
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In  certifylDg  to  bills,  care  is  exercised  to  see  that  the  time  for  which  charge  is  made 
is  correct,  the  vouchers  properly  signed,  &c.  Bills  are  not  certified  to  until  the  reports 
which  they  cover  Are  received  and  acted  upon.  Each  bill  bears  the  following  oertificate 
on  its  face,  signed  by  the  observer  in  charge  of  the  section  center:  *'The  account  is  cor- 
rect and  just,  and  the  services  have  been  rendered  as  stated. '' 

Bills  are  rendered  on  Form  9  (old  Form  62a)  and  filled  out  as  follows: 

"  For  services  rendered  as  river  observer,  at ,  for  the  month  of ,  188 — , 

for (give  the  number  of  observations),  at cents  per  day  (or  observation)." 

When  an  observation  or  report  has  been  missed  or  extra  ones  are  taken  the  fiu;t  is  noted 
on  the  face  of  the  bill,  for  example :  ' '  No  observations  taker  August  2  and  7. ' '  Hie  bill 
is  altered  to  agree  with  work  done. 

Observers  in  chaise  of  section  centers  are  held  responsible  for  the  correctness  of  all  bills 
certified  to  by  them,  and  they  assure  themselves  of  their  accuracy  before  forwarding  them 
to  this  office.  In  no  case  are  reports  or  bills  held  at  section  centers  longer  tlian  is  abso- 
lutely necessary  to  act  upon  them. 

In  corresponding  with  special  stations,  the  observers  in  charge  of  section  centers  exer- 
cise proper  official  courtesy  and  keep  a  careful  record  of  the  correspondence. 

The  number  of  observations  to  be  taken  daily  is  determined  by  the  Chief  Signal  Officer, 
or  by  the  observers  in  charge  of  centers. 

The  centers  are  usually  located  at  some  important  city  where  the  reports  of  the  spe- 
cial stations  in  the  vicinity  can  be  most  advantageously  collected  and  published'for  Uie 
l)enefit  of  the  river  commerce. 

On  November  19,  1884,  instructions  were  issued  in  pamphlet  form  for  the  guidance  of 
river  observers  in  erecting  gauges,  taking  observations,  rendering  reports,  etc;  also  a 
complete  cipher  for  enciphering  reports  for  telegraphic  transmission.  These  instructions 
cover  the  entire  field  of  special  river  observations.  They  went  into  effect  on  the  Ten- 
nessee River  system  December  1,  1884,  and  at  all  other  special  river  stations  January  1, 
1885. 

On  January  1, 1885,  the  measurement  of  the  depth  of  water  was  changed  from  feet  and 
inches  to  feet  and  tenths  of  a  foot,  and  all  measurements  have  since  been  so  read,  re- 
corded, and  published.  « 

Regular  river  observations  are  made  at  2  p.  m.,  seventy-fifth  meridian  time,  daily; 
but  when  a  rise  in  the  river  is  sudden  or  dangerous,  or  when  special  reports  are  called 
for  by  the  observer  in  charge  of  the  section  center,  as  many  extra  observations  are  taken 
as  are  deemed  necessary  to  keep  the  public  fully  informed  of  the  nature  and  extent  of  the 
rise. 

Form  No.  203  is  used  for  enciphering  observations.  The  form  properly  filled  up  is  de- 
livered at  the  telegraph  office  as  soon  as  possible  after  taking  the  observations,  and  the 
report  is  immediately  telegraphed  to  the  observer  ia  charge  of  the  center.  Upon  receipt 
of  the  reports  irom  the  stations  in  his  center  the  observer  in  charge  transfers  his  reports 
from  all  stations  to  Form  No.  108  (daily  report  of  stage  of  water  in  the  twenty-lbar 
hours  ending  at  2  p.  m.,  seventy-fifth  meridian  time).  This  form  gives  the  foUowii^ 
data:  Names  of  stations  making  reports;  height  of  river  above  low  water;  change  in 
twenty-four  hours;  direction  of  wind  and  state  of  weather  at  time  of  report.  Copies  of 
th  is  form  are  posted  in  conspicuoas  places  so  that  they  are  readily  accessible  to  the  public. 
The  information  is  also  published  in  the  daily  newspapers.  By  th^  means  all  interests 
are  kept  fully  informed  of  the  condition  of  the  rivers,  and  are  thus  enabled  to  take  the 
necessary  precautions  for  protecting  property. 

In  cases  of  sudden  and  dangerous  rises,  and  of  floods,  the  information  which  is  given 
promptly  during  the  period  of  danger  is  of  incalculable  benefit  to  rivermen,  vessel-own- 
ers, shippers  of  merchandise,  <&c.,  and  is  doubtless  often  instrumental  in  saving  lives. 

Whenever  necessary,  reports  from  adjoining  stations  are  ordered  sent  to  olMervers  at 
special  river  stations,  and  are  given  by  them  to  the  press,  and  also  posted  in  such  pub- 
lic places  as  are  most  frequented  by  persons  Interested  in  the  condition  of  the  river. 

All  observations  taken  during  the  month  are  recorded  on  Form  No.  114.  One  copy  of 
this  form  is  retained  at  the  station,  and  two  copies  are  sent  to  the  observer  in  chaige  of 
the  section  center. 

The  observer  at  Chattanooga,  Tenn.,  in  his  report  upon  the  operation  of  the  Tennessee 
flood  system  during  April,  1885,  states: 

**  There  is  a  growing  opinion  of  the  value  of  the  system,  both  in  this  commiinily  and 
in  places  lower  down  tiie  river  supplied  with  daily  bulletins  from  this  center.  The  lum- 
bermen have  been  so  greatly  benefited  by  the  reports,  that  they  are  anxious  to  obtain 
like  information  of  sudden  rises,  calculated  to  bring  down  timber  during  other  montlis, 
and  a  memorial  to  this  effect  is  being  prepared  by  them,  which  will  be  forwarded." 

The  observer  at  Nashville,  Tenn.,  in  a  report  dated  March  9,  1885,  commenting  upon 
a  sudden  rise  in  the  Cumberland  River,  states:  ''  Reckoning  in  money  value  all  prop- 
^rt^  Bdved  during  the  rise  men^oned,  it  ^o^ld  mv)re  %h»n  sustain  this  riv^-cei»t«r  1^ 
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two  oentories  to  come.  Also:  '  ^  The  steamboatmen  have  caused  a  laige  bolletin-board, 
4  by  6  feet,  to  be  made,  at  great  expense  to  themselves,  whezeon  is  shown  daily  the 
river  data." 

Reports  of  Western  floods  were  telegraphed  daring  the  present  season,  by  special  mes- 
sage, to  the  observer  at  New  Orleans,  La.,  to  be  by  him  distribated  to  the  following 
addresses  by  i messenger,  whenever  practicable,  and  to  outlying  places  by  telegraph: 
The  Oapitolian  Advocate,  Baton  Ronge,  La. ;  W.  T.  Evans,  Yidalia,  La.;  Thomas  Moore, 
Saint  Joseph,  La.;  M.  C.  Redmond,  Floyd,  La.;  A.  W.  Crandall,  Tallulah,  La.;  T.  J. 
Blanghan,  Rayville,  La. ;  £.  M.  Goe,  Monroe,  La. ;  A.  C.  McMeans,  Bastrop,  La. ;  F.  H. 

G.  Taylor,  Li^e  Providence,  La. ; Floyd,  postmaster,  Delta,  La. ;  L.  M.  Howard, 

GoDshatta,  La. ;  L.  C.  Gifie,  Alexandria,  La. ;  Louisiana  Farmer,  New  Iberia,  La. ;  Dr.  J.  P. 
H.Wi8e,  Morgan  City,  La. ;  Maj.  S.  T.  Grisamore,  editor  Tbibodeanx  Sentinel,  Thibodeanx, 
La. ;  Sagar  Planters'  Association,  Donaldsonville,  La. ;  Vicksbnrg  Herald,  Vicksbozg, 
Miss. ;  Natchez  Democrat,  Natchez,  Miss. ;  Dr.  Trezevant,  Delta,  La. ;  B.  Myrick,  Girard, 
La. ;  Hon.  R.  C.  McCnllongh,  Waterproof,  La. ;  New  Orleans  Picayune,  New  Orleans,  La. ; 
New  Orleans  Times-Demiyrat,  New  Orleans,  La. ;  The  States,  New  Orleans,  La. ;  New 
Orleans  Daily  City  Item,  New  Orleans,  La. ;  New  Orleans  Bee,  New  Orleans,  La. ;  The 
German  Gazette,  New  Orleans,  La. ;  Cotton  Exchange,  New  Orleans,  La. ;  Produce  Ex- 
change, New  Orleans,  La. ;  Sugar  Exchange,  New  Orleans,  La. ;  Maritime  Association, 
New  Orleans,  La. ;  M^jor  Richardson,  Chief  of  State  Board  of  Engineers,  New  Orleans, 
La. ;  W.  M.  DavidsoxL  Saint  Joseph,  La. ;  V.  M.  Purdy,  Lake  Providence,  La. ;  Dr.  S.  S.  P. 
Dangerfield,  Delta,  La. 

The  pay  of  the  special  river  observers  is  at  the  rate  of  25  cents  per  observation  made, 
recorded,  enciphered,  and  delivered  at  the  telegraph  office.  When  three  or  more  obser- 
vations are  made  in  any  one  day,  the  pay  is  at  the  rate  of  75  cents  per  day. 

The  following  are  special  rates  of  pay  authorized  by  this  office: 

The  observer  at  Eugene  City,  Oreg. ,  receives  50  cents  per  observation,  or  $1.50  per  day 
when  more  than  three  observations  are  taken  in  one  day.  The  observer  at  Harper's 
Ferry,  W.  Ya.,  receives  50  cents  per  observation.  The  observers  at  Helena,  Ark.,  and 
Kansas  City,  Mo.,  receive  50  cents  per  day  each.  The  observer  at  Muscatine,  Iowa,  ren- 
ders his  services  gratuitously. 

The  following  stations  have  been  discontinued  during  the  year: 

Jefferson  City,  Mo.  (Saint  Louis  Center),  March  15, 1885;  Lexington,  Mo.  (Saint  Louis 
Center),  March  15,  1885. 

The  following  stations  have  been  established  during  the  year: 


BToo1cvil1e,Pa.  (Pittsburg  Center;..'  Nov.  10, 1884 

Clarion,  Pa.  (PittsbuiiBr  Center) '  Nov.  19, 1884 

Johnstown,  Pa.  (Pittsburg  Cen-  , 

ter) '  Nov.  19, 1884 

Moxsantown,  W.  Va.   (Pittsburg 

Center) Nov.  19, 1884 

Parker*s  Landing,  Pa.  (Pittsburg  I 

Center) - '  Nov.  19, 1884 

Bowlesboig,    W.  Va.   (Pittsbuiig 

Center) ,Nov.l9,1884 

Warren,  Pa.  (Pittsburg  Center) Nov.  19, 1884 

Weston.  W.  Va.(Pittsbuiv  Center)..  Nov.  19, 1884 
Bumside,  Ky.  (NashvUle  Center)...>  Dec.    1, 1884 
Carthage,  Tenn.  (Nashville  Center)  Dea    1,1884 
Alexandria,  La.  (New  Orleans  Cen- 
ter)  - » Jan.  10,1885 

Fulton,  Ark.  (Shreveport  Center)...  Jan.  10,1885 
Onnd  Tower,  111.  (Cairo  Cei.ter)...  Jan.  15,1885 


Coushatta  Chute,  La.  (Shreveport 
Center) 

Girard,  I^a.  (New  Orleans  Center).. 

Delhi,  La.  (New  Orleans  Center).... 

Beardstown,  111.  (Saint  Louis  Cen- 
ter)  - 

Jerome,  Mo.  (Saint  Louis  Center).. 

Prescott,  Wis.  (La  Crosse  Center).. 

Wabasha,  Minn.  (La  Crosse  Center) 

Louisiana,  Mo.  (Saint  Louis  Cen> 
ter) 

Arkansas  City,  Ark.   (Vicksburg 
Center) 

Bayou  Sara,  La.  (New  Orleans  Cen- 
ter)  

Newport,  Ark.  (Vicksburg  Center), 

Yaxoo  City,  Miss.  (Vicksburg  Cen- 
ter)  .., 


Jan.  15,1885 
Jan.  80,1885 
Jan.  80,1885 

Mar.  7,1885 
Mar.  7,1885 
Mar.  7,1885 
Mar.  7,1885 

Mar.  7,1885 

May  11,1885 

May  11,1886 
May  11,1886 

May  11,1886 


The  special  river  station  at  ftlonroe,  La.,  was  transferred  fh>m  the  Washington  City 
Gen  ter  to  the  New  Orleans  Center  January  30,  1885. 

On  June  12,  1885,  special  river  stations  were  ordered  to  he  established  at  Camden, 
Ark.,  and  West  Melville,  La.,  under  New  Orleans  Center,  to  date  July  1,  1885. 

On  June  17,  1885,  a  special  river  station  was  ordered  to  be  established  at  Mount  Holly, 
N.  C,  under  Charleston,  8.  C,  Center,  to  take  eflfect  July  1,  1885. 

By  special  request  of  the  merchants  and  river  captains  along  the  Cumberland  River, 
the  specisd  river  observations  at  Bumside,  Ey.,  under  Nashville  Center,  were  continued 
until  June  30,  1885. 

Tlie  following  list  gives  the  special  river  stations  now  in  operation;  also  the  period 
during  which  observations  are  taken,  the  center  to  which  reports  are  made,  etc : 

Albany,  Oreg.  (November  15  to  December  16,  and  February  15  to  May  1).— Takes  oh. 
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servatioiiB  daily,  and,  when  the  river  approaches  the  danger  line,  telegraphs  reports  to 
Portland,  Or^.,  consolidated  with  those  of  Eugene  City,  when  the  latter  has  been  re- 
ceived. 

Alexandria,  La.  (all  the  year). — Takes  observations  daily,  at  2  p.  ui.,  and  telegraphs 
them  to  Observer,  New  Orleans^  who  is  also  authorized  to  call  for  special  telegraphic  re- 
ports.   Telegraphs  in  case  of  a  dangerous  rise. 

BeardsUnon,  III,  (all  the  year). — ^Takes  observations  daily,  and,  when  dangerous  rin 
occurs,  or  when  special  telegraphic  reports  are  called  for,  telegraphs  them  to  Saint  Louis. 

Boonville,  Mu.  (all  the  year). — ^Takes  observations  daily,  and,  incase  of  dangerous  rise, 
or  when  special  reports  are  called  for,  telegraphs  to  Saiut  Louis.  Also  telegraphs  to Saiot 
Louis  in  case  of  ice- dams,  lumber  obstructions,  and  closing  of  navigation. 

Brookvitle,  Pa.  (all  the  year). — Takes  observations  daily,  at  7  a.  m.  and  2  p.  m.,  and 
telegraphs  them  to  Pittsburg  in  case  of  dangerous  rise;  or  when  special  reports  are  called 
for,  telegraphs  theni  to  Pittsburg. 

Brownsville,  Pa.  (all  the  year). — ^Takes  observations  daily,  at  7  a.  m.^and  2  p.  m.  and 
telegraphs  them  to  Pittsburg  in  case  of  dangerous  rise;  or  when  called  for,  telegraphs 
special  reports  to  Pittsburg. 

Brunswick,  Mo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  Telegraphs  to 
Saint  Louis  in  case  of  a  dangerous  rise  and  also  telegraphs  to  Saint  Louis  when  spectal 
reports  are  called  for  by  the  observer,  and  in  case  of  ice  dams  or  other  obstructions  in  the 
river,  and  the  opening  and  closing  of  navigation. 

Bumside,  Ky.  (December  to  April,  l)oth  inclusive). — Takes  observations  daily  at  2  p 
m.  and  transmits  them  by  postal-card  to  Nashville.  When  river  rises  6  feet  or  moie 
during  twenty-four  hours,  or  rainfall  equals  or  exceeds  2  inches  the  2  p.  m.  observation 
is  telegraphed  to  Nashville;  also  in  case  of  dangerous  rise  or  when  called  for  by  observer, 
Nashville,  telegraphs  him  .<«pecial  reports  at  8  a.  m.  and  8  p.  m.  Special  reports  are  also 
made  to  Nashville  of  the  formation  or  breaking  up  of  ice  in  the  river  and  of  the  opening 
and  closing  of  navigation. 

Carthage,  Tenn.  (December  to  April,  both  inclusive). — Takes  observations  daily  at  2  p 
m.  and  transmits  by  postal-card  to  Nashville.  When  river  rises  5  feet  or  more  daring 
past  twenty-four  hour?,  or  rainfall  equals  or  exceeds  2  inches  the  2  p.  m.  observation  is 
telegraphed  to  Nashville;  also  in  case  of  dangerous  rise  or  when  called  for  by  observer, 
Nashville,  special  reports  are  made  and  telegraphed  at  8  a.  m  and  8  p.  m.  Special  tele- 
graphic reports  are  made  on  breaking  up  of  ice,  formation  of  obstructions,  and  opening 
and  closing  of  navigation. 

Charleston,  Tenn.  (December  to  March,  both  inclusive). — Takes  observations  daily  at 
2  p.  m.  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
special  reports  are  called  for,  they  are  made  at  8  a.  m.  and  8  p.  ul  and  telegraphed  to 
Chattanooga. 

Clarion,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  called  for, 
special  reports  are  made  to  Pittsburg  by  telegraph. 

Clinton,  Tenn.  (December  to  March,  both  inclusive). — ^Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal  card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  for,  special  observations  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphed  to  Chatr 
tanooga. 

Colusa,  Col.  (December  15  to  May  1). — ^Takes  observations  daily  at  2  p.  m.  Incase 
of  dangerous  rise,  telegraphs  special  observations  to  Sacramento  (consolidated  with  re- 
port from  Red  Bluff,  if  received). 

Confluence,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  called  for, 
telegraphs  special  reports  to  Pittsburg. 

oSusIiatta  Chute,  La.  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.  and  transmit! 
by  telegraph  to  Shreveport.  In  case  of  diingerous  rise,  or  when  called  for,  telegrapte 
special  reports  tp  Shreveport. 

Decatur,  Ala.  (all  the  year).— Takes  observations  daily  at  2  p.  m.  In  cace  of  danger- 
ous rise,  telegraphs  to  ** Signals,  Washington." 

Delhi,  La.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dangeroos 
rise,  or  when  called  for,  special  reports  are  telegraphed  to  New  Orleans. 

Eugene  City,  Greg.  (November  15  to  December  15  and  February  15  to  May  1). — ^Ttttt 
observations  daily  at  2  p.  m.     In  case  of  dangerous  rise,  telegraphs  to  Portlaiid,  Ong- 

Evansville,  Jnd,  (all  the  year). — Takes  observations  daily  at  2  p*  m.  In  case  of  dan- 
gerous rise,  telegraphs  to  '*  Signals,  Washington.'' 

Freeport,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  uf  dangerous  rise,  or  when  called  for, 
telegraphs  special  reports  to  Pittsburg. 

Fclsom  City,  Cal.  (December  15  to  May  1). — ^Takes  observations  daily  at  2  p.  ol  In 
case  of  dangerous  rise,  telegraphs  special  reports  to  Sacramento. 
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FiUtan,  Ark.  (all  the  year). — Takes  observatioDs  daily  at  2  p.  m.    In  case  of  danger- ' 
ona  rise,  telegraphs  to  Shreveport. 

Grand  Tower ^  lU.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  or  when  special  rex>orts  are  called  for,  telegraphs  to  Cairo. 

Chrard,  La.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  danger- 
ous rise,  or  when  special  reports  are  called  for,  telegraphs  to  isew  Orleans. 

JSarptr^8  I'erry,  W.  Va.  ( ). — Takes  observations  in  case  of  a  sudden  rise,  &c.,  and 

telegmphs  them  to  "Signals,  Washington.*' 

Helena,  Ark.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  danger- 
ons  rise,  special  observations  are  telegraphed  toVicksburg  and  "Signals,  Washington." 

Hermann,  i/«.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  telegraphs  reports  to  Saint  Louis  and  '*  Signals,  Washington. '* 

Jerome,  Mo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  danger- 
ous rise,  telegraphs  reports  to  Saint  Louis. 

Johnstoicn^  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m,  and  2  p.  m.,  and 
telegraphs  to  Pittsbuig.  In  case  of  dangerous  rise,  or  when  called  for,  tel^^phs  special 
reports  to  Pittsburg. 

Johnsonvilte^  Tenn.  (all  the  year). — Takes  observations  daily  at  2  p.  m.,  and  in  case 
of  dangerous  rise,  telegraphs  to  *' Signals,  Washington." 

KanwH  Citi/t  3Io.  (all  the  year). — Takes  observations  daily  at  2  p.  m.,  and  in  case  of 
dangerous  rise,  telesrraphs  to  Saint  Louis  and  "Signals,  Washington." 

Kingston^  Tenn,  (December  to  March,  both  inclusive). — Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  for,  special  reports  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphed  to  Chatta- 
nooga. 

Leadvale,  Tenn.  (December  to  March,  both  inclusive). — Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  for,  special  reports  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphed  to  Chatta- 
nooga. 

Le  Claire  J  Iowa  (all  the  year). — Takes  observations  daily  at  2  p.  m.,  and  incase  of  dan- 
gerous rise,  telegraphs  to  "Signals,  Washington  " 

lAmisiana,  Mo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  telegraphs  to  Saint  Louis. 

Loudon^  Tenn.  (December  to  March,  both  inclusive). — Takes  observations  daily  at  2 
p.  m.,  and  transmits  by  postal -card  to  Chattanooga.  In  case  of  dangerous  rise,  or  when 
called  for,  special  reports  are  made  at  8  a.  m.  and  8  p.  m.,  and  telegraphed  to  Chatta- 
nooga. 

Mahoning,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  reports 
are  called  for,  telegraphs  to  Pittsburg. 

dlariettaj  Ohio  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  caseof  a  dan- 
gerous rise,  or  when  called  lor,  telegraphs  to  "Signals,  Washington." 

MarysvillCy  Oal.  (December  15  to  May  1 ). — Takes  observations  daily  at  2  p.  m.  In  case 
of  a  dangerous  rise,  special  reports,  consolidated  with  special  reports  Irom  Oroville,  are 
telegraphed  to  Sacramento. 

Monroe,  La.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  caseof  dangerous 
rise,  or  when  special  reports  are  called  for,  telegraphs  to  New  Orleans. 

Morganiown,  W.  Va.,  (all  the  year). — Takes  observations  daily  at 7  a.  m.  and  2  p.  m., 
and  transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special 
reports  are  called  for,  telegraphs  to  Pittsburg. 

MowU  Carmelj  III.  (all  the  year). — Takes  observations  daily  at  2  p.  m. ;  in  case  of 
dangerous  rise,  telegraphs  to  postmaster  Shawneetown,  111. 

Muscaline,  Iowa  (all  the  year). — Takes  observations  daily  at  2  p.  m. 

New  Geneva,  Pa.  (all  the  year). — ^Takes  observations  at  7  a.  m.  and  2  p.  m.  daily,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  re- 
ports are  called  for,  telegraphs  to  Pittsburg. 

Oil  City,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and  tele- 
graphs to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  reports  are  called  for, 
telegraphs  to  Pittsburg. 

Orovifle,  Cat,  (December  15  to  May  1 ). — ^Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  special  observations  are  telegraphed  to  observer,  Marysville,  Cal. 

Parker^ 8  Landing,  Pa.  (all  the  year). — Takes  observations  daily  at  7  a.  m.  and  2  p. 
m.,  and  transmits  by  1>elegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special 
leports  are  called  for,  telegraphs  to  Pittsburg. 

Paduoahy  Ky.  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.  In  caae  of  daa- 
jgerous rise,  telegraphs  tp  "Signals,  Washington," 
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.    Peitriaj  III.  (all  the  year).— Tkkes  observations  daily  at  2  p.  m.    Incaaeof  dangeroas 
rise,  tel^^pbs  to  Saint  Lonis  and  *' Signals,  Washington. '' 

Plattamouth,  Ndnr.  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  telegraphs  to  "Signals,  Washington.*' 

Prescott,  Wis.  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.,  and  in  case  of  dan- 
gerous rise,  telegraphs  to  La  Crosse. 

Bockwood,  Tenn,  (December  to  March,  both  inclosive). — ^Takes  observations  daily  at 
2  p.  m.,  and  transmits  by  poetal-card  to' Chattanooga.  In  case  of  dangerous  rise,  or 
when  called  for,  special  .observations  are  made  at  8  a.  m.  and  8  p.  m.,  and  tel^raphed 
to  Chattanooga. 

Rowletburp,  Wi  Va.  (all  the  year). — ^Takes  observations  daily  at  7  a.  m.  and  2  p.m., 
and  transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special 
reports  are  called  for,  telegraphs  to  Pittsburg. 

Saint  Joseph,  Jfo.  (all  the  year). — Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  special  reports  Are  telegraphed  to  **  Signals,  Washington." 

^tdmrgj  Pa.  (all  the  year). — Takes  observations  daily  at  V  a.  m.  and  2  p.  m.,  and 
transmits  by  telegraph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  specul  reports 
are  called  for,  telegraphs  to  Pittsburg. 

Strawberry  Plaina,  Tenn.  (December  to  March,  both  Inclusive). — ^Takes  observatioos 
daily  at  2  p.  m.,  and  transmits  by  postal-card  to  Chattanooga.  In  case  of  dangeioos 
rise,  or  when  special  reports  are  called  for,  special  observations  are  made  at  8  a.  m.  and 
8  p.  m.,  and  telegraphed  to  Chattanooga. 

UvMiVla,  Oreg,  (November  15  to  Dumber  15  and  February  15  to  July  1). — ^Takes 
observations  daily  at  2  p.  m.    In  case  of  dangerous  rise,  telegraphs  to  Portland,  Oreg. 

Wahofiha,  Minn,  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.  In  case  of 
dangerous  rise,  telegraphs  to  La  Crosse. 

Warsaw,  III,  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.  In  case  of  danger- 
ous rise.,  telegraphs  to  Saint  Louis  and  '*  Signals,  Washington." 

Warren,  Pa.  (all  the  year). — ^Takes  observations  daily  at  7  a.  m.  and  2  p.  m.,  and 
transmits  by  tel^raph  to  Pittsburg.  In  case  of  dangerous  rise,  or  when  special  reports 
are  called  for,  telegraphs  to  Pittsburg. 

Weston,  W,  Va.  (all  the  year). — TSkes  observations  daily  at  7  a.  m.  and  2  p.  m.,  aod 
transmits  by  telegraph  to  Pittsbuig.  In  case  of  dangerous  rise,  or  when  special  reports 
are  called  for,  telegraphs  to  Pittsburg. 

Wheeling,  W.  Va.  (all  the  year). — ^Takes  observations  daily  at  2  p.  m.  In  case  of  dan- 
gerous rise,  or  when  called  for,  special  reports  are  telegraphed  to  '*  Signals,  Washington.'' 

The  following  is  a  list  of  stations  that  have  not  yet  gone  into  operation:  Arkansas 
City,  Ark.  (Vicksbuig  center);  Bayou  Sara,  La.  (New  Orleans  center);  Newport,  Ark. 
Vicksburg  center);  Tazoo  Citv,  Miss.  (Vicksburg  center);  Camden,  Ark.  (New Orleans 
center);  West  Melville,  La.  (New  Orleans  center);  Mount  Holly,  N.  C.  (Charleston 
center). 

Orders  have  been  issued  for  the  establishment  of  the  stations  in  the  above  list,  and  as 
soon  as  river-gauges  are  erected  and  observers  appointed  the  observations  will  oommenee. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  M.  BEALL. 
Second  LieMtenani,  Signal  Gbrpt. 

The  Chief  Signal  Officer  of  the  Abmt. 
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APPENDIX  58. 


REPORT  ON  THE  COTTON-RBQION  SYSTEM. 

Signal  Office,  Wab  Depabtment, 

Wdshifigtan  Ciiyy  June  30,  1885. 

Sib:  I  haye  now  tbe  honor  to  snbmit  my  report  of  the  work  done  in  stations  division 
in  connection  with  the  system  of  cotton-region  reports,  for  the  year  ending  Jane  30, 
1885.  • 

This  system  was  inangurated  in  September,  1881,  npon  the  earnest  request  of  citizens 
interested  in  the  cnltiTation  of  cotton.  By  the  co-operation  of  the  railway  and  telegraph 
officials  where  stations  are  located,  it  has  been  thoroughly  organized  and  the  reports  are 
considered  of  inestimable  valne  to  the  planters  in  the  cotton  region,  and  to  cotton  in- 
terests thronghont'the  country. 

The  reports  of  rainfall  and  maximum  and  minimum  temperatures  are  promptly  dis- 
tributed irom  the  district  centers,  and  all  the  leading  cities  of  the  South  are  supplied 
daily  with  the  information  they  furnish:  they  are  also  published  in  the  newspapers  and 
bulletined  at  cotton  exchanges  and  other  prominent  places,  where  they  are  readily  ac- 
cessible to  business  men  and  the  general  public 

The  work  when  begun  in  1881  was  necessarily  rather  limited  in  extent,  but  it  has 
since  been  greatly  extended  and  systematized,  so  tliat  it  is  now  one  of  the  most  valuable 
features  of  the  Signal  Service.  It  is  gratifying  to  state  that  the  efforts  made  in  this 
direction  are  fully  appreciated  by  those  in  whose  interest  the  system  was  established. 

Tbe  reports  are  collected  and  disseminated  throughout  the  commercial  centers  of  the 
cotton  region  from  April  1  to  October  31  of  each  year;  this  year,  however,  owing  to  the 
small  balance  of  the  appropriation  available  for  the  purpose,  the  observations  at  the 
various  stations  were  not  commenced  until  May  1.  Many  protests  were  made  by  the 
cotton  exchanges  and  the  classes  mostly  interested  in  cotton,  but  it  was  found  neces- 
sary either  to  take  this  action  or  close  a  large  number  of  stations.  It  was  thought  best 
for  all  interests  that  the  full  number  of  stations  be  maintained,  in  consequence  of  which 
observations  could  not  be  commenced  until  Alay  1. 

Observations  of  maximum  and  minimum  temperatures  and  rainfall  are  taken  simul- 
tane<iasly  at  all  stations  in  tbe  cotton  region  at  6  p.  m.,  seventy-fifth  meridian  time. 
The  manner  of  taking  observations,  telegraphing  reports,  and  collecting  and  distributing 
the  information  at  the  centers  has  been  continued  as  described  in  detail  in  my  report  for 
the  year  ending  June  30,  1884. 

T-hc  following  is  a  description  of  the  forms  used  in  connection  with  this  work: 

Form  138  is  a  manifold  bulletin  showing  the  average  maximum  and  minimum  tem- 
peratures and  rainfall  for  the  several  districts,  for  the  past  twenty-four  hours,  and  is 
posted  daily  at  each  center,  in  prominent  places  most  convenient  to  persons  interested. 

Form  138&  is  also  a  manifold  bulletin  and  is  used  by  the  centers  to  show  the  maximum 
and  minimum  temperatures  and  rainfall  at  each  station  in  their  respective  districts. 

Form  144  is  used  by  each  cotton- region  station  to  i*ecord  the  maximum  and  minimum 
temperatures,  rainfall,  time  of  taking  observation  and  time  of  filing  the  report  for  trans- 
mission. The  form  is  mailed  to  the  district  center  at  the  end  of  each  month,  where  it  is 
critically  examined  and  afterward  forwarded  to  this  office  for  use  in  the  preparation  of 
meteorological  data. 

Form  203  (card)  is  used  by  the  observers  at  substations  in  enciphering  the  observa- 
tions and,  after  the  report  has  been  transmitted  by  telegraph,  it  is  retained  and  filed  as 
part  of  the  station  records. 

Form  150  (card)  **  Condition  of  Instruments,"  is  used  once  each  month  by  each  sta- 
tion to  n*port  the  condition  of  the  meteorological  instruments  to  the  district  center. 

Form  1446  is  used  to  report  the  total  amount  of  rainfall  daily  and  weekly,  at  regular 
stations  of  the  Signal  Service  in  the  cotton  region.  It  is  prepared  at  this  office  from  the 
r^ular  7  a.  m.,  3  p.  m.,  and  lip.  m.  reports,  and  is  mailed  to  observers  and  others  on 
Saturday  of  each  week.  Theinformation  is  furnished  in  the  interest  of  cotton  exchanges, 
merchants,  and  cotton  planters.  The  form  is  sent  to  the  Signal  Service  observers  at  At- 
lanta, Augusta,  Biltimore,  Charleston,  Cincinnati,  Galveston,  Indianola,  Jacksonville, 
Knox vi lie,  Little  Rock,  Louisville,  Lynchburg,  Memphis,  Mobile,  Montgomery,  Nash- 
▼ille,  New  Orleans,  New  York,  Norfolk,  Pensacola,  Savannah,  Shreveport,  Yicksbuxg, 
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and  Wilmington;  also  to  the  Board  of  Trade,  Savannah,  6a.,  Commercial  BaUetin, 
Boston,  Mass.,  Mr.  J.  F.  Wheless,  Cotton  Exchange,  Nashville,  Tenn.,  Mr.  C.  W.  Sim- 
mons, secretary  and  treasarer,  Cotton  Exchange,  Saint  Lonis,  Mo.,  and  the  Secretaiy 
National  Board  of  Health,  Washington,  D.  C. 

Each  cotton-region  station  is  supplied  with  the  following :  One  Instrament  shelter; 
one  mazimnm  thermometer;  one  minimum  thermometer;  one  rain-gaoge  and  meas- 
nring  stick;  supply  of  official  cards  (Ibnns  ir>()  and  203)  and  forms  144. 

O^rvations  were  continued  during  July,  August,  September,  and  October,  1884.  They 
were  discontinued  October  31,  1884,  and  resumed  May  1,  1885. 

The  various  cotton-region  stations  are  arranged  in  sections  as  follows  : 

Each  section  is  under  the  observer  in  charge  of  a  regular  station  of  the  Signal  Sert'ioe, 
which  station  is  known  as  the  * '  section  center. ' '  When  practicable  the  name  of  the  sec- 
tion center  is  used  to  designate  the  section. 

Cotton-region  stations  receive  all  instructions  from  or  through  and  render  all  reports 
and  bills  to  the  section  centers.  Observers  in  charge  of  section  centers  receive,  exam- 
ine, and  certify  to  the  correctness  of  all  reports  and  bills  from  special  stations  and  then 
forward  them  to  this  office. 

If  reports  or  bills  are  not  received  at  the  section  centers  within  three  days  after  the 
date  on  which  they  are  due,  they  are  called  for  by  mail.  Any  persistent  neglect  of  the 
special  stations  in  this  direction  is  reported  to  the  Chief  Signal  Officer  with  such  recom- 
mendation as  the  observer  may  consider  proper  to  make  to  improve  the  service.  Defect- 
ive rex>orts  which  cannot  be  remedied  at  section  centers  are  returned  for  correction.  Sec- 
tion centers  make  a  report  to  the  Chief  Signal  Officer  on  the  fifteenth  day  of  each  month 
of  the  reports  which  are  missing  for  the  previous  month,  giving  the  probable  reason 
therefor. 

In  certifying  to  bills,  great  care  is  exercised  to  see  that  the  time  for  which  chanre  is 
made  is  correct,  the  vouchers  properly  signed,  &c.  Bills  are  not  certified  to  until  the 
reports  which  they  cover  are  received  and  acted  upon.  Each  bill  bears  the  following 
certificate  on  its  face,  signed  by  the  observer  in  charge  of  the  section  center:  **  The  ac- 
count is  correct  and  just,  and  the  services  have  been  rendered  as  stated." 

Bills  are  rendered  on  Form  9  (old  Form  62a),  and  filled  out  as  follows: 

**  For  services  as ,  at ,  for  the  month  of ,  188—,  for (give 

the  number  of  reports),  at cents  per  report." 

When  an  observation  or  report  has  been  missed,  the  fact  is  noted  on  the  face  of  the 
bill,  for  example,  ' '  No  observations  taken  August  2  and  7. ' '  The  bill  is  altered  to  agree 
with  the  work  done. 

Observers  in  charge  of  section  centers  are  held  responsible  for  the  correctness  of  all 
bills  certified  to  by  them,  and  they  are  required  to  assure  themselves  of  their  accuracy 
before  forwarding  to  this  office. 

The  pay  of  the  civilian  observers  continues  at  20  cents  per  report  made.  The  opera- 
tors employed  at  centers,  &c.,  collecting  reports  for  concentration  receive  5  cents  per  re- 
port. 

Messengers  are  employed  collecting  reports  from  railroad  offices  at  centers,  &c,,  at  the 
following  places: 

Houston,  Tex.,  $5  per  month;  New  Orleans,  La.,  $15  per  month;  Selma,  Ala.,  $5 per 
month.  Mr.  J.  li.  McHugh,  operator  at  New  Orleans,  is  paid  $6  per  month,  by  special 
authority,  for  receiving  reports  from  Amite  City,  La.,  Bfookhaven,  Miss.,  and  Ha«le- 
hurst,  ^Iiss.  An  operator  is  employed,  by  special  authority,  at  Houston,  Tex.,  to  inntr 
fer  reports  to  Galveston  center,  from  six  substations,  at  5  cents  per  report. 

The  cotton-region  station  at  Hempstead,  Tex.,  under  Galveston  center,  was  discontin- 
ued March  14,  1885.  The  station  at  Whiteville,  La.,  under  New  Orleans  center,  WM 
discontinued  June  10, 1885. 

A  cotton-region  station  was  established  at  Port  Gibson,  Miss.,  under  New  Orleans 
center,  Jtine  10,  18^5. 

The  committee  on  information  and  statistics,  New  Orleans  Cotton  Exchange,  being 
desirous  of  obtaining  complete  data  from  all  substations,  reque^^ted  that  the  observeisbe 
directed  to  send  their  retained  Forms  144  to  the  New  Orleans  center  for  making  out* 
monthly  report.  As  it  was  not  considered  advisable  to  send  the  Forms  144,  the  observer 
in  charge  of  each  cotton-region  center  was  instructed,  March  20,  1885,  to  mail  daily  • 
copy  of  Form  138  to  the  New  Orleans  center. 

Our  observer  at  Shreveport,  La.,  in  letter  of  February  19,  18S5,  states  that  great  in- 
terest is  manifested  in  the  Signal  Service  reports,  and  suggests  that  Shreveport  be  made 
a  cotton-region  center.  He  was  told  that  the  appropriation  was  not  sufficient  to  admit 
of  establishing  new  stations  and  making  Shreveport  a  center.  The  observers  at  Gal^c** 
ton.  Little  Rock,  and  New  Orleans  were  directed,  on  March  6, 1885,  to  mail  daily  to  ob- 
server, Shreveport,  a  copy  of  Form  1386,  containing  reports  from  the  stations  in  their 
districts. 
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Cotton-r^on  statioDS  have  been  requested  at  other  points,  bat  the  limited  appropria- 
tion would  not  admit  of  their  being  established. 

The  railroad  companies  generally  and  the  various  cotton  exchanges  thronghont  the  cot- 
ton region  have,  as  heretofore,  extended  many  courtesies  to  oar  observers,  and  L  weaided 
in  promoting  the  nsefnlness  of  this  system  of  reports. 

The  list  of  railroads  co-operating  with'  the  Signal  Service  in  the  distributio  of  the 
reports,  given  in  my  report  for  the  year  ending  Jane  30,  1884,  remains  nnchan;  >d. 

There  are  at  present  155  stations  taking  observations  and  rendering  reports,  ^  :,  nine- 
teen regular  Signal  Service  stations  and  136  special  cotton-r^on  stations,  as  wil  oe  seen 
by  the  following  list: 


District  centers. 


Atlanta,  Qa.* 

AuKusta.  <3a» 

Charleston,  S.  C.*..... 
Galveston,  Tex.* 

Little  Eock,  Ark  A... 


Memphis,  Tenn.* ., 


Mobile,  Ala.* 

Montgomery,  Ala.*  . 
New  Orleans, La.*.... 


Savannah,  Oa.*.. 


VioksburK.Miss.*..... 
Wilmington,  N.O.*.. 


Substations. 


Anderson, S.C:  Cartersville,  Qa.;  Columbus,  Oa.;  Dalton,  Qa.;  ' '■•inesville, 
Oa.;  Greenville,  S.  C;  Grimn,  Oa.;  Macon,  Oa.;  Newnan,Oa.:  Si-nrtanbuis, 
8.  C:  Toccoa,Oa.;  West  Point,  Oa. 

Allendale,  S.  C;  Athens,  Oa.;  Bateaburg,S.  C;  Blackville,  8.  C.;r'Hmak,Ga.; 
Chester,  8.  C;  Columbia,  S.  C;  Greenwood,  8.  C;  Union  Point.  Ua.;  Wash- 
ington, Oa.;  Waynesborough,Ga. 

Branohville,  8.  C;  Hardeevillc.S.  C;  Jacksonborough,  8.  C;  Ku)n8tree,S.  C; 
Saint  Oeorge*s,8.  C;  Saint  Matthew's.  8.  C;  Yemassee,S.  C. 

Austin,  Tex.;  Beaumont,  Tex.;  Belton,Tex.;  Columbia,  Tex.;  Corsicana,  Tex.; 
Cuero,  Tex.;  Dallas,  Tex.;  Hearne,  Tox.;  Houston, Tex^  Ilnnlsville,  Tex.; 
Longview,Tex.;  Luting,  Tex.;  Omnge,Tex.;  *Palestine  Tex.:  •San  Antonio, 
Tex.;  Sour  Lake,  Tex.;  Tyler,  Tex.;  Waco,  Tex.;  Weatherford.  Tex.;  Weimar, 
Tex. 

Arkansas  City.  Ark.;  Brinklcy,  Ark.;  Dcvall's  Bluff,  Ark.;  *Fort  Smith.  Ark.; 
Helena,  Ark.;  Kensett,  Ark.;  Madison,  Ark.;  Magnolia,  Ark .;  Malvern,  Ark.; 
Monticello,  Ark.;  Newport,  Ark.;  Paris,  Tex.;  Pine  BlufT,  Ark.;  Presott. 
Ark.;  Russellville,  Ark.;  Texnrkana,  Ark. 

Batesville,  Miss.:  Bolivar,  Tenn.;  Brownsville,  Tenn.;  Corinth,  Miss.;  Cov- 
ington, Tenn.;  Decatur,  Ahi.;  Dyersburg,  Tenn,;  Grand  Junction,  Tenn.; 
Grenada,  Miss.;  Hernando,  Miss. ^  Holly  Springs,  Miss.;  Milan,  Tenn.;  *Nash- 
ville,  Tenn  ;  Oxford,  Miss.;  Pans,  Tenn.;  Scottsborough,  Ala.;  Tuscumbia, 
Ala.;  Withe, Tenn. 

Aberdeen,  Miss.;  Columbus,  Miss.;  Evergreen,  Ala.;  Livingston,  Ala.;  Macon, 
Miss.;  Meridian,  Miss.;  Okolona,  Miss.;  >\  aynesborough,  Mins. 

Birmingham,  Ala.;  Calera,  Ala.;  Eufaula.  Ala.;  Fort  Deposit,  Ala.;  Greenville, 
Ala.;  Marion,  Ala.;  Pine  Apple,  Ala.;  Opeiika,  Ala.;  Selma.Ala. 

Alexandria,  lift.;  Amite  City,  La.;  Brookbaven,  Miss.;  Cheney ville,  La.;  Cou- 
sbatta  Chute.  La.;  Haxleburst,Miss  ;  Iiafayette,  La.;  Minden,La.;  Natchez, 
Miss.;  Natchitoches,  La.;  Opelousas,  La.;  Port  Gibson,  Miss.;  *Shreveport, 
La. 

Albany.  Oa.;  Allapaha,  Oa.;  Bainbridge,  Oa.;  *Cedar  Keys,  Fla.;  Bastman, 
Oa.;  Fernandina,  Fla.;  Fort  Gaines,  Ga.;  Jessup.Ga.;  Live  Oak,  Fla.;  Millen, 
Oa.;  Quitman,  Oa.;  Smithville,  Oa.;  Thomasville,  Oa.;  Waldo,  Fla.;  Way 
Cross,  Oa. 

Edwards.  Miss.;  Jackson,  Miss.;  I^ko,Miss.;  Monroe,  La. 

*Charlotte,  N.  C;  Chcraw.S.C;  Florence,  S.  C;  Ooldsborough.  N.  C;  Lumber- 
ton,  N.  C;  New  Berne,  N.  C;  Raleigh,  N.  C;  Salisbury,  N.  C;  Wadesboroogh, 
N.C.;  Wel(lon,N.C. 


NoTB.— Stations  marked  thus  *  are  regular  Signal  Service  stations. 

I  am,  sir,  very  respectful Iv,  your  obedient  servant, 

F.  M.  M.  BEALL, 
Second  LietttenarU,  SigruU  CknjpB, 
The  Chief  Signal  Officeb  of  the  Abmy, 

Waahinffton,  D,  C. 
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APPENDIX   59. 


Qamjied  list  of  sUUions  of  the  Signal  Service,  Untied  SUOee  Army,  in  operaiumonJuHe  30, 
1885^  compiled  in  the  sUUiona  division,  for  the  annual  report  of  the  Chief  Signal  Ofcer  for 
the  year  ending  June  30,  1885. 


[(1)  Takes  one  observation  ]>er  day,  at  sunset;  (2)  takes  two  observations  per  day;  (8)  lakes 
three  observations  per  day— all  teleffrapbed;   (3a)  takes  three  observations  per  day->Bone  tele- 

Sibphed  ;  (6)  takes  five  observations  per  day— three  teles^raphed ;    (Oa)  takes  five  obsenatioiia  per 
y— one  telegraphed ;   (66)  takes  Ave  observations  per  day— none  telegraphed;    (6)  takea  siz  ob- 


Aldbama. — StatioDS  of  the  second  order:  Mobile  (5),  Montgomery  (6).  Special  dis- 
play station:  FortMoi^gan.  Special  river  station:  Decatar.  Special  ootton-.^on  sta- 
tions: Birmingham,  Calera,  Decatnr,  Enfanla,  Evergreen,  Greenville,  Fort  Deposit, 
Livingston,  Marion,  Pine  Apple,  Opelika,  Scott8lx>roDgh,  Selma,  Tnscnmbia. 

Alatka, — Stations  of  the  second  order:  Fort  Alexander  (3a},  Mamtrekhlagamnt  (3a), 
Fort  Saint  MichaePs  (3a),  Sitka  (3a),  Unalashka  (3a).  Stations  of  the  third  order. 
Anvik  (2),  Atka  (2),  Cordova  Bay  (2),  Hoochnahoo  (2),  Hoonyah  (2),  Kenai  (2),  Kos- 
kokvim  (2),  Port  Etches  (2),  Pyramid  Harbor  (2),  Tananah  (2),  ^cha-tow-klin  (2),  Fort 
Wrangell  (2),  Yakutat  Bay  (2),  Golovin  Bay  (1),  Harrisbarg  (or  Juneau  City)  (1),  Mis- 
sion (1),  Nudackayet  (1),  Nulato  (1),  Fort  Beliance  (1),  Saint  George  Islaad  (1), 
Ugashik  (1). 

Arizona, — Stations  of  the  second  order:  Port  Apache  (3),  Fort  Grant,  (3a),  Presoott 
(6),  Camp  Thomas  (3a),  Yuma  (5).  Stations  of  the  third  order:  Apache  Pass  (1),  Mari- 
copa (1),  Fort  McDowell  (1),  Phoenix  (1),  San  Carlos  Agfency  (1),  Fort  Verde  (1),  Wick- 
enburg  (1),  Willcoz  (1).     Repair  station:  Ash  Fork. 

Ar&neas. — Stations  of  the  second  order:  Fort  Smith  (5),  Little  Rock  (5).  Special 
River  stations:  Arkansas  City,  Camden,  Fulton,  Helena,  Nevrport  Special  cotton- 
region  stations:  Arkansas  City,  Brinkley,  Devall's  Bluff,  Helena,  Kensett,  Madison, 
Magnolia,  Malvern,  Monticello,  Newport,  Pine  Bluff,  Prescott,  Russellville,  Tezarkaoa. 

Behring  Sea. — Station  of  the  second  order:  Behring^s  Island  (3a). 

Oalifomia. — Stations  of  the  second  order:  Fort  Bidwell  (3a),  Cape  Mendocino  (5), 
Keeler  {5b},  Los  Angeles  (5).  Red  Bluff  (5),  Sacramento  (5),  San  Diego  (5),  San  Fran- 
cisco (6),  San  Luis  Obispo  (5).  Special  River  stations:  Colusa,  Folsom  City,  Maiyville, 
Oroville. 

Colorado, — Stations  of  the  second  order:  Denver  (5),  Pike's  Peak  (56),  Montrose  (3), 
W.tBt  Las  Animas  (5).    Station  of  the  third  order:  Durango  (1). 

Connecticut. — Stations  of  the  second  order:  New  Haven  (5),  New  London  (66).  Special 
display  stations:  New  Haven  Light,  Stonington. 

Daitote.— Stations  of  the  second  order:  Fort  Bennett  (3),  Bismarck  (6),  Fort  Buibrd 
(3),  Deadwood  (3),  Huron  (5),  Fort  Totten  (3),  Yankton  (6).  Stations  of  the  thud 
order:  Fort  Meade  (1),  Fort  Sully  (1),  Webster  (1),  Fort  Yates  (1).  Repair  station: 
Larimore. 

Delaware. — Station  of  the  third  order:  Cape  Henlopen. 

Dietrict  of  Columbia. — Station  of  the  first  order:  Washington  (6). 

^/orida.— Stations  of  the  second  order:  Cedar  Keys  (5).  Jacksonville  (5),  Key  Wert 
(5),  Pensaoola  (5),  Sanford  (5).  Special  display  stations:  Femandina,  Fort  George 
Island,  Saint  Augustine,  Sand  Key  Light  Special  cotton-region  stations:  Live  Oak, 
Waldo,  Femandina. 

Georgia. — Stations  of  the  second  order;  Atlanta  (5),  Augusta  (5),  Savannah  (6). 
Special  display  stations:  Brunswick,  Tybee  Island.  Special  ootton-regioii  stations:  Al- 
bany, AUapaha,  Athens,  Bainbridge,  Camak,  Cartersville,  Columbus,  Dalton.  Fw^mmw 
Fort  Gaines,  Gainesville,  Griffin,  Jessap,  Macon,  Millen,  Newnan,  Quitman,  Smithville, 
Thomasville,  Toocoa,  Union  Point,  Washington,  Way  Cross,  Waynesborough,  West 
Point. 

JdaAo.— Stations  of  the  second  order:  Boise  City  (56),  Lewiston  (3).  Stations  of  tiba 
third  order:  Fort  CcBur  d'Alene  (1). 
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iZKnois.— Stations  of  the  second  order:  Cairo  (5),  Chicago  (6),  Springfield  (5).  Special 
riTer  stations:  Beardstown,  Grand  Tower,  Peoria,  Mount  Oormel,  Warsaw. 

Indiana. — Stations  of  the  second  order:  Greencastle  (5),  Indianapolis  (5).  Special 
river  stations:  Evansville.    Special  printing  station :  Logansport. 

Indian  Territory, — Station  of  the  second  order:  Fort  Bill  (3).  Stations  of  the  third 
order:  Fort  Reno  (1),  Fort  Supply  (1).     Repair  station:  Cantonment. 

Iowa, — Stations  of  the  second  order:  Davenport  (5)»  Des  Moines  (5),  Duhnqne  (5a), 
Keokuk  (5).  Special  river  stations:  Le  Claire,  Muscatine.,  Special  printing  station: 
Burlington. 

Kamiehatka. — Station  of  the  third  order:  Petropaulovski  (2). 

Kansas. — Stations  of  the  second  order:  Dodge  City  (5),  Leavenworth  (5),  Concordia  (6J. 

Kentucky. — Station  of  the  second  order:  Louisville  (5).  Special  river  stations:  Burn- 
side,  Paducah. 

Louisiana. — Stations  of  the  second  order:  New  Orleans  (6),  Shreveport  (6).  Special 
display  station:  Port  Eads.  Special  river  stations:  Alexandria,  Bayou  Sara,  Coushatta 
Chute,  Delhi,  Girard,  Monroe,  West  Melville?  Special  cotton -region  stations:  Alex- 
andria, Amite  City,  Cheney  ville,  Coushatta  Chute,  Lafayette,  Minden,  Monroe,  Natch- 
itoches, Opelousas. 

Ifatne. --Stations  of  the  second  order:  Eastport  (5),  Portland  (5).  Special  display 
stations:  Bath,  Boothbay,  Rockland,  Southwest  Harbor.  Special  printing  station: 
Bangor. 

Maryland. — Station  of  the  second  order:  Baltimore  (5).  Station  of  the  third  order: 
Ocean  City  (1).- 

Massachusetts. — Station  of  the  second  order:  Boston  (6).  Special  display  stations: 
Bass  River  Light,  Fall  River,  Gloucester,  Highland  Light,  Hyannis,  Marblehead,  New 
Bedford,  Newburyport,  Provincetown,  Wood's  IIoll. 

Michigan. — Stations  of  the  second  order:  Alpena  (5),  Detroit  (5),  Escanaba  (6),  Grand 
Haven  (5),  Mackinaw  City  (5),  Marquette  (5),  Port  Huron  (5).  Special  display  stations: 
Bay  City,  Charlevoix,  Cheboygan,  East  Tawas,  Elk  Rapids,  Frankfort,  Ludington,  Man- 
istee, Menominee,  Montague,  Muskegon,  Northport,  Pentwater,  Petoekey,  Saint  Joseph, 
Sand  Beach,  South  Haven,  Traverse  City. 

iftnnesoto.— Stations  of  the  second  order:  Duluth  (3),  Moorhead  (6),  Saint  Paul  (5), 
Saint  Vincent  (5).     Special  river  station:  Wabasha. 

Mississippi.— StsLiion  of  the  second  order:  Vicksburg  (5).  Special  cotton-region  sta- 
tions: Aberdeen,  Batesvllle,  Brookhaven,  Columbus,  Corinth,  Edwards,  Grenada,  Hazle- 
huTSt,  Hernando,  Holly  Springs,  Jackson,  Lake,  Macon,  Meridian,  Natchez,  Okolona, 
Oxford,  Port  Gibson,  Waynesborough.     Special  river  station:  Yazoo  City. 

Missouri. — Stations  of  the  second  order:  Saint  Louis  (6),  I>amar  (5).  Special  river 
stations:  Boonville,  Brunswick,  Hermann,  Jerome,  Kansas  City,  Louisiana,  Saint  Joseph. 

Montana. — Stations  of  the  second  order:  Fort  Assinaboine  (3),  Fort  Benton  (3),  Fort 
Custer  (3),  Helena  (3),  Fort  Maginnis  (3),  Poplar  River  (3),  Fort  Shaw  (3).  ^Repair 
stations:  Galpin,  Glendive,  Terry's  Landing. 

if«&r<MA». —Stations  of  the  second  order:  North  Platte  (5),  Omaha  (5),  Valentine  (5). 
Special  river  station:  Plattsmouth.     Repair  station:  Fort  Robinson. 

Nevada. — ^Station  of  the  second  order:  Winnemncca  (5). 

New  Hampshire. — Station  of  the  second  order:  Mount  Washington  (5).  Special  display 
station:  Portsmouth. 

New  Jersey. — ^Stations  of  the  second  order:  Atlantic  City  (5),  Bamegat  City  (6),  Cape 
May  (3a),  Sandy  Hook  (5).    Station  of  the  third  order:  Little  Egg  Harbor  (1). 

New  Jferico. --Stations  of  the  second  order:'  Fort  Stanton  (3),  Santa  F^  (5).  Stations 
of  the  third  order:  Lava  (1),  Watrous  (1). 

New  rbrifc.— Stations  of  the  second  order:  Albany  (5),  Buffalo  (5),  New  York  City  (6), 
Oswego  (5)^  Rochester  (5).  Special  display  stations:  Cape  Vincent,  Charlotte,  Ci^  Isl- 
and, Dunkirk,  North  Fair  Haven. 

North  Carolina. — Stations  of  the  second  order:  Charlotte  (5),  Hatteras(5),  Kittyhawk 
(5),  Fort  Maoon  (5),  Smithville  (5),  Wilmington  (5).  Stations  of  the  third  order:  New 
River  Inlet  (1), Wash  Woods  (1).  Special  cotton-r^on  stations:  Goldsborough,  Lumber- 
ton,  New-Berne,  Raleigh,  Salisbury,  Wad&sborough,  Weldon. 

OiWo.^^tations  of  the  second  order:  Cincinnati  (6),  Cleveland  (5),  Columbus  (5),  San- 
dusky (5),  Toledo  (5).  Special  river  station:  Marietta.  Special  display  station:  Ash- 
tabula. 

Or^on.— Stations  of  the  second  order:  Portland  (5),  Itoseburg  (5).  Stations  of  the 
liiird  order:  Ashhmd  (1),  Astoria  (1),  Fort  Klamath  (1),  Lakeview  (1),  Linkville  (1). 
Special  river  stations:  Albany,  Eugene  City,  Umatilla. 

Pennsylvania. — Stations  of  the  second  order:  Erie  (5),  Philadelphia  (6),  Pittsburg  (6). 
Special  river  stations:  Brookville,  Brownsville,  Clarion,  Confluence,  Freeport,  Johns- 
town, '^^^^^""fag^  New  Geneva,  Oil  City,  Parker's  Landing,  Saltsbuig,  Warren. 

Digitized  by  CjOOQ IC 


538  REPORT   OF   THE   CHIEF   SIGNAL   OFFICER. 

Bhode  Island. — Station  of  the  second  order:  Block  Islaad  (5).  Stations  of  the  third 
order:  Narragansett  Pier  (1);  Point  Judith  (1).  Special  display  stations:  Bristol,  New- 
port, Southeast  Light,  Block  Island. 

South  OaroZina. -Station  of  the  second  order:  Charleston  (5).  Special  display  station: 
Port  Royal.  Special  cotton-region  stations:  Allendale,  Anderson,  Batesburg,  Black- 
ville,  Branchville,  Cheraw,  Chester,  Cornmbia,  Florence,  Greenville,  Greenwood,  Hardee- 
ville,  Jacksonboroagh,  Kingstree,  Saint  George's,  Saint  Matthew's,  Spartanbnig, 
Yemassee. 

Tennessee. — Stations  of  the  second  order:  Chattanooga  (5),  Enoxville  (6),  Memphis 
(5),  Nashville  (5).  Special  river  stations:  Charleston,  Clinton,  JohnsOnville,  Carthage, 
KingRton,  Leadvale,  Rockwood,  London,  Strawberry  Plains.  Special  cotton-region 
stations:  Bolivar,  Brownsville,  Covington,  Dyersbnrg,  Grand  Junction,  Milan,  Paris, 
Withe. 

Texas. — Stations  of  the  second  order:  Brownsville  (3),  Fort  Concho  (5),  Fort  Davis 
(3a),  Fort  Elliott  (3),  El  Paso  (5),  Galveston  (5),  Indianola  (5),  Palestine  (5),  RioGrande 
City  (5),  San  Antonio  (3),  Fort  Stockton  (3).  Stations  of  the  third  order:  Henrietta 
(1),  Marfa  (1).  Special  display  station:  Corpus  Christi.  Special  cotton -region  stations: 
Austin,  Beanmont.  Bel  ton.  Columbia,  Corsicana,  Cuero,  Dallas,  Heame,  Houston,  Hnnts- 
ville,  Longview,  Lulinj?,  Orange,  Paris,  San  Antonio,  Sour  Lake,  Tyler,  Waco,  Weath- 
erford,  Weimar. 

6YflA.— Stations  of  the  second  order:  Salt  Lake  City  (5),  Frisco  (56). 

Virginia. — Stations  of  the  second  order:  Cape  Henry  (5),  Chincoteague  (5),  Lynch- 
burg (5),  Fort  Myer  (5),  Norfolk  (5).     Special  display  station:  Fort  Monroe. 

Washington  7>rn7orjy.— Stations  of  the  second  order:  Fort  Canbv  (oj,  Dayton  (Sa), 
Olympia  (5),  Port  Angeles  (3),  Spokane  Falls  (3),  Tatoosh  Island  (3).  Stations  of  the 
third  order:  Neah  Bay  (1),  Pysht  (1),  Fort  Spokane  (1). 

West  Virginift. — Special  river  stations:  Morgantown,  Rowlesbnrg,  Weston,  Wheeling. 

WiHfonsin. — Stations  of  the  second  order:  La  Crosse  (5),  Milwaukee  (5).  Special  dis- 
play stations:  Ahnapee,  Green  Bay,  Kenosha,  Kewaunee,  Manitowoc,  Racine.  Sheboy- 
gan, Sturgeon  Bay.     Special  river  station:  Prescott. 

Wgoming. — Stations  of  the  second  order:  Fort  Bridger  (5),  Cheyenne  (5).  Station  of 
the  third  order:  Fort  Laramie  (1).     Repair  station:  Carter. 

F.  M.  M.  BEALL, 
Second  LietUenani,  Signal  Corps. 
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APPENDIX    60. 


REPORT  ON  THE  DISPLAY  OF  CAUTIONARY  SIGNALS  AT  SPECIAL  STA- 
TIONS. 

Signal  Office,  War  Department, 

Waafiiufftoti  City,  June  30,  1886. 

Sib:  I  have  the  honor  to  make  the  following  report  upon  the  special  caationaiy-signal 
display  stations  of  the  Signal  Service  in  operation  daring  the  year  ending  June  30, 1885: 

The  special  display  stations  are  located  on  the  Great  Lakes,  the  Atlantic  coast,  and 
the  Gall'  coast.  They  are  grouped  in  sections,  each  section  being  nnder  the  supervision 
of  the  observer  in  charge  ol  a  regular  Signal  Service  station  as  near  the  center  of  the  sec- 
tion as  possible,  who  receives  orders  to  hoist  and  lower  signals  at  stations  in  his  section 
direct  from  this  office. 

Displaymen  hoist  the  cautionary  signal  upon  receipt  of  the  order  from  the  observer  in 
charge  of  their  section  and  acknowledge  receipt  to  him  immediately  by  telegraph. 
They  also  bulletin  the  order  and  accompanying  message  for  the  information  of  shipping 
interests.  When  signals  are  ordered  down  they  acknowledge  receipt  by  telegraph,  giving 
the  maximum  velocity  of  wind  and  direction  during  the  display.  In  .the  absence  of  in- 
stmments,  the  wind  velocity  is  determined  by  the  Signal  Service  scale. 

The  cantionary  signal  when  displayed  signifies: 

1.  That  it  is  thought  probable  Irom  a  study  of  the  weather  reports  received  at  the  cen- 
tral office,  that  dangerous  winds  will  prevail  at  or  in  the  vicinity  of  the  place  at  which 
the  signal  is  displayed. 

2.  That  the  danger  appears  to  be  so  great  as  to  demand  precaution  on  the  part  of  mar- 
iners and  others,  and  general  preparation  for  rough  weather. 

3.  It  calls  for  frequent  examination  of  local  barometers,  and  other  instruments,  and 
the  stndy  of  the  local  signs  of  the  weather,  as  clouds,  &c. 

Each  display  station  is  supplied  with  two  or  more  red  flags,  one  6  feet  and  the  other  8 
feet  square,  having  square  black  ceuters  one-third  the  size  of  the  flag;  two  red  signal- 
lanterns,  one  large  flag-stafi',  and  one  wind- vane.  Stations  designated  to  display  cau- 
tionary off-shore  or  northwest  signals  are,  in  addition,  supplied  with  white  flags  with 
black  centers  and  with  white  lanterns.  The  flag- staff  is  at  least  25  feet  in  height,  and 
so  placed  as  to  make  the  signal  clearly  visible  from  the  harbor  and  shipping.  The 
necessary  stationery  and  supply  of  Forms  112  are  also  sent  to  each  station. 

Form  112,  containing  the  data  relative  to  the  display  of  signals,  is  forwarded  weekly 
to  the  observer  in  charge  of  the  section  from  each  display  station  in  the  section. 

As  soon  as  practicable  after  a  cautionary  signal  has  been  lowered,  the  displayman  col- 
lects from  mariners  and  others,  data  concerning  the  violence  of  the  storm,  the  nature  and 
extent  of  disasters  and  other  casnalties,  and  the  benefits  derived  from  the  display  of  the 
signals.  These  statements  include  everything  within  the  displayman's  personal  knowl- 
edge. The  information  so  collected  is  entered  in  the  column  of '' Remarks, '^  on  Form 
1 12,  or,  when  that  column  is  filled,  it  is  made  on  a  sheet  of  paper,  which  is  afterwards 
attached  to  that  ibrm.  It  is  also  stated  whether  any  storm  passed  over  the  station  dur- 
ing the  week  for  which  cautionary  signals  were  not  ordered,  and  newspaper  clippings 
having  reference  to  storms  are  used  to  accompany  the  report. 

Displaymen  receive  all  instructions  from  or  through,  and  render  all  reports  and  bills 
to,  the  section  centers.  Obser\'ers  in  charge  of  section  centers  receiye,  exanaine,  and 
certify  to  the  correctness  of  all  reports  and  bills  from  special  display  stations,  and  then 
forward  them  to  this  office. 

If  reports  or  bills  are  not  received  at  the  section  centers  within  three  days  after  the 
date  on  which  they  are  due,  they  are  called  for  by  mail.  Any  persistent  neglect  of  the 
displaymen  in  this  direction  is  reported  to  the  Chief  Signal  Officer,  with  such  recom- 
mendation as  the  observer  may  consider  proper  to  make  to  improve  the  service.  When 
errors  are  detected  in  Forms  112  which  cannot  be  remedied  at  the  section  centers,  they 
are  returned  to  the  displayman  i'or  correction. 

In  certi lying  to  bills  great  care  is  exercised  to  see  that  the  time  for  which  charge  is 
made  is  correct,  the  vouchers  properly  signed,  &c     Bills  are  not  certified  to  until  the 
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reports  which  they  cover  have  been  received  and  acted  upon.     Each  bill  beais  iJut  All- 
lowing  certificate  on  its  face,  signed  by  the  observer  in  charge  of  the  section  center: 
''The  account  is  correct  and  just,  and  the  services  have  been  rendered  as  stated." 
Bills  are  rendered  on  Form  9  (old  Form  62a),  and  filled  out  as  follows: 

"  For  services  rendered  as  display  man,  at ,  for  the  month  of ,  188 — ^  for 

(give  the  number  of  days),  at cents  per  day." 


Observers  in  charge  of  centers  are  held  responsible  for  the  correctness  of  all  bills  cer- 
tified to  by  them,  and  they  are  required  to  assure  themselves  of  their  accurate  befine 
forwarding  to  this  office. 

As  a  rule  the  special  display  stations  on  the  lakes  display  signals  only  during  the 
season  of  navigation,  which  generally  continues  from  about  April  15  to  Decemb^*  15  of 
each  year;  those  on  the  Atlantic  and  Gulf  coasts  display  throughout  the  year.  The 
lake  stations  at  South  Haven,  Midi.,  Saint  Joseph,  Mich.,  and  Ludington,  Mich.,  also 
display  signals  during  the  entire  year. 

Displaymen  are  paid  by  this  Service  only  during  the  season  for  which  signals  are  dis- 
played. 

There  are  fifty-nine  display  men  who  receive  pay  at  the  rate  of  25  cents  per  day;  one 
at  35  cents  per  day ;  two  at  50  cents  per  day,  and  one  at  $15  per  month.  The  display  men 
at  Wood's  Holl,  Mass.,  receives  $3  per  month  extra  compensation  for  special  services. 

The  display  stations  are  thoroughly  organized  and  equipped,  and  the  displaymen  fully 
instrncted  in  their  duties,  which  they  perform  conscientiously  and  intelligently.  The 
large  amount  of  valuable  property  saved  and  the  assistance  rendered  mariners  and  oth- 
ers each  year  by  means  of  this  system  of  storm  warnings,  make  it  impossible  to  overesti- 
mate its  importance  to  the  shipping  and  commercial  interests  of  the  country. 

The  ibllowing  have  been  established  as  special  display  stations  during  the  year:  Cfhe- 
boygan,  Mich.,  July,  23,  1884;  repeats  Mackinaw  City  signals.  Port  Eads,  La.,  Jan- 
uary 15,  1885,  will  repeat  New  Orleans  signals.  Arrangements  for  the  display  of  signals 
have  not  yet  been  made  at  this  point. 

The  following  special  display  stations  have  been  discontinued  during  the  year:  Fire 
Island,  N.  Y.,  December  1,  1884;  Fort  Mackinac,  Mich.,  March  14,  1885 ;. Saint Ignaoe. 
Mich.,  March  14,  1885. 

The  order  of  October  6, 1884,  establishing  Jump,  La.,  as  a  special-display  station,  was 
revoked  Jannary  15,  lSti5. 

Hie  following  is  a  list  of  stations  inspected  during  the  year.  The  inspectors  state  that 
they  ibund  the  displaymen  to  be  energetic  and  competent  men,  the  signals  considered  to 
be  of  great  value,  and  much  interest  manifested  at  all  places  where  signals  are  displayed. 
The  property  was  found  generally  in  good  condition. 


Station  inspected. 


Ahnapee,  Wis 

ABhtabula,  Ohio 

Bath,  Me 

Bay  City,  Mich 

Brunswick,  Oa 

Bass  River  Light,  Mass.... 

Bristol,  R.  I 

Boothbay,  Me 

Cape  Vincent,  N.  Y 

Charlotte,  N.  Y 

Corpus  Christi,  Tex 

Charlevoix,  Mich 

Cheboygan,  Mich 

City  Island.  N.  Y 

Dunkirlr,  N.  Y 

Elk  Rapids,  Mich 

EastTawas,  Mich 

Femandina,  Fia 

Port  Monroe,  Va....^ 

Frankfort,  Mich 

Fall  River,  Mass 

Fort  Qeorge  Island,  Fla.. 

Fort  Morgan.  Ala 

Glouoester,  Mass 

Green  Bay,  Wis. 

Hyannis,Mnss 

Highland  Light, Mas.^. 

Kenosha,  Wis 

Kewaunee,  ^is 

Ludington.  Mich 

Manistee,  Mich 

Manitowoc,  Wi8» 

Montague,  Mich. 


Date. 


1885. 

May  28 

April  24 

>pril27 

April  29 

March  18 

May  22 

June  15 

May  4 

April  23 

ADriI21 

May  12 

June  6 

JuneO 

April  24 

April  25 

June  6 

April  30 

April  28 

April  23 

June  1 

June  16 

April  28 

April  23 

June  9 

June  1 

May  20 

May  24 

May  20 

May  26 

May31 

May  31 

May  23 

May  30 


Name  of  inapeotor. 


Sergt.  8.  W.  Rhode. 
Sergt.  Peter  Wood. 
9ergt.  G.  Liebmann. 
Sergt.  N.  B.  Cofiger. 
SergL  8.  C.  Emery. 
Sergt.  O.  B.  Cole. 
Sergt.  J.  O.  Lynch. 
Sergt.  G.  Leibmann. 
Sergt.  J.  G.  Linsley. 
Sergt  E.  W.  McGann. 
Sergt.  I.  A.  Reed. 
Seigt.  T.  B.  Jennings. 
Sergt.  T.  B.  Jennings. 
SeifTt.  W.  W.  Eichelberger. 
Sergt.  Peter  Wood. 
Sergt.  T.  B.  Jennings. 
Seigt.  N.  B.  Conger. 
Sergt.  J.  W.  Smith. 
Sergt  J.  P.  Sherry. 
Sei^  T.  B.  Jennings. 
Seigt.J.G.Lynch. 
Sergt.  J.  W.  Smith. 
Sergt.  A.  Pritcfaard. 
Sei^.  O.  B.  Cole. 
Sergt  S,  W.  Rhode. 
Sergt  O.  B.  Cole. 
Sergt.  O.  B.  Cole. 
Sergt.  S.  W.Rhode. 
Sergt  S.  W.Rhode. 
Seigt.  T.  B.  Jennings. 
Sergt.  T.  B.  Jennings. 
Sergt  S.W.  Rhode. 
Sergt.  T.  B.  Jonninga. 
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Stattoa  inspected. 


Mnskegon,  Mich 

Marblebead,  Mass. 

Menominee,  Mich 

New  Bedford,  Mass 

North  Fair  Haven.  X.  Y  .. 

Newport,  R.I 

Northport«Mich 

Newburyport,  Mass 

New  Haven  Light,  Conn.. 

Pentwater.  Mich 

Port  Royal,  S.C. 

Petoekey.  Mich 

Portsmouth,  N.H 

Provincetown,  Mass 

Racine,  Wis. 

Rockland,  Me 

Sand  Beach,  Mich 

Sand  Key  LiKht,Fla 

Sheboyii^n,  Wis. 

Stonington,  Conn 

Southeast  Light,  R.  I 

South  Haven,  Mich , 

Southwest  Harbor,  Me 

Saint  Augustine,  Fla 

Saint  Joseph,  Mich.. 

Sturgeon  Bay,  Wis 

Traverse  Citv.Mich. 

Tybee  Island,  Qa 

Wood's  Holl,Mass 


Date. 


Name  of  inspeetor. 


May  29 

JuneO 

Junes 

May  18 

April  22 

June  17 

.Tune  4 

•Tune  10 

Miiv4 

May:;0 

Marcli  18.... 

June  8 

June  10 

May23 

May  19 

April  29 

May  2 

April  27 

May  22 

May  18 

April  27...*.. 

May  28 

May! 

April  28 

May  26 

May  80 

Junes 

March  18 .... 
May  20 


Sergt.  T.  B.  Jennings. 
Serut.  O.  B.  Cole. 
Sergt.  S.  W.Rhode. 
Sergt.  O.  B.  Cole. 
Sergt.  J.  O.  Linsley 
Sergt.  J.  Q.  Lynch. 
Sergt.  T.  B.  Jennings. 
Sergt.  O.  B.  Cole. 
Sergt.  J.  H.  Sherman. 
.s<*r<;t.  T.B.Jennings. 
Ser^t.  S.  C.  Emery. 
Sergt.  T.  B.  Jennings. 
Sergt.  O.  B  Cole. 
Serjft.  O.B.Cole. 
Sergt.  8.  W.  Rhode. 
Sei^.  G.  Liebmann. 
Sergt.  N.  B  Conger. 
Sergt.  J.  Harvey  Smith. 
Sergt.  S.W.Rhode. 
Sergt.  J.  G.  Lynch. 
Sergt.  J.  T.  Biker. 
Sergt.  T.B.Jennings. 
Sergt.  G.  I^iebmann. 
Sergt.  J.  W.  Smith. 
Sergt.  T.B.Jennings. 
Sergt.  S.  W.  Rhode. 
Seri;t.  T.  B.  Jennings. 
Sernt.  S.  C.  Emery. 
Sergt.  O.  B.  Cole. 


The  foUowlDg  is  the  list  of  special  display  stations  now  in  operation,  arranged  in  sec- 
tions: 

Mackinaw aeetion  (Chicago,  111.,  center). — Charlevoix,  Mich.;  Cheboygan,  Mich.;  Elk 
Kapids,  Mich. ;  Frankfort,  Mich. ;  Northport,  Mich. ;  Petoskey,  Mich. ;  Traverse  City, 
Mich. 

Orand  Haveti  section  (Chicago,  HI.,  center). — Ludington,  Mich.;  Manistee,  Mich.; 
Montagne,  Mich.;  Maskegon,  Mich.;  Pentwater,  Mich.;  Saint  Joseph,  Mich.;  Sonth 
Haven,  Mich. 

Milwaukee  section  (Milwaukee,  Wis.,  center). — Kenosha,  Wis, ;  Manitowoc,  Wis. ;  She- 
hoygan,  Wis.;  Racine,  Wis. 

Chreen  Bay  section  (Milwaukee,  Wis.,  center). — Ahnapee,  Wis. ;  Green  Bay,  Wis. ;  Stur- 
geon Bay,  Wis.;  Kewaunee,  Wis.;  Menominee,  Mich. 

Saginaw  Bay  section  (Detroit,  Mich.,  center). — Bay  City,  Mich.;  East  Tawas,  Mich.; 
Sand  Beach,  Mich. 

Eric  section  (Erie,  Pa.,  center). — Ashtabula,  Ohio;  Dunkirk,  N.  Y. 

Oswego  section  {OawegOj  N.  Y.,  center).— Cape  Vincent,  N.  Y.;  North  Fair  Haven, 
N.  Y. 

Portland  section  (Portland,  Me.,  center.) — Bath,  Me.;  Boothbay,  Me.;  Rockland,  Me.; 
Southwest  Harbor,  Me. 

Boston  section  (Boston,  Ma.«s.,  center). — Gloucester,  Mass.;  Marhlehead,  Mass.;  New- 
buryjwrt,  Mass.;  Portsmouth,  N.  H. 

Wood^s  HoU  section  (Boston,  Mass.,  center). — Bass  Riyer  Light,  Mass.;  Highland 
Light,  Mass.;  Hyannis,  Mass.;  New  Bedford,  Mags,;  Provincetown,  Mass.;  Wood's 
Holl,  Mass. 

Newport  section  (New  London,  Conn.,  center). — Bristol,  R.  I. ;  Fall  River,  Mass. ;  New- 
port, K.  I.;  Stonington,  Conn. 

Narragansctt  section  (Narragansett  Pier,  R.  I.,  center). — Southeast  Light,  R.  1. 

Savannah  section  (Savannah,  Ga.,  center). — Brunswick,  Ga.;  Port  Royal,  S.  C;  l>^bee 
Island,  Ga. 

Jacksonville  section  (Jacksonville,  Fla.,  center). — Femandina,  Fla.;  Fort  George  Island, 
Fla. ;  Saint  Augustine,  Fla. 

The  following-named  stations  repeat  cautionary  signal  orders  issued  to  the  stations  set 
opposite  their  respective  names: 

Charlotte,  N.  Y Rochester,  N.  Y. 

City  Island,  N.  Y-. New  York  City. 

Corpus  Christi,  Tex Indianola,  Tex. 

Fort  Moigan,  Ala Mobile,  Ala. 

New  Haven  Light,  Conn New  Haven,  Conn. 

PortEads,  La New  Orleans,  La. 

Pand  Key  Light,  Fla —Key  West,  Fla. 
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Milwaukee,  Wis.,  notifies  by  telet^raph  the  postmasters  at  Ashland,  Wis.,  and  Hoa^- 
ton,  Mich.,  of  orders  to  hoist  cautionary  signals  at  Dulnth,  Minn.,  and  Marquette, 
Mich. 

Pensacola,  Fla.,  notifies  Apaluchicola.  Fla.,  of  all  cautionary  signal  orders  for  Peo- 
sacola. 
Fort  Monroe,  Ya.,  receives  orders  to  hoist  signals  from  Washington,  D.  C. 
I  am,  very  respectfully,  your  obedient  servant. 

F.  M;  M.  BEALL, 
Second  Lieutenantf  Signal  Oarft. 
The  Chief  Signal  Officeb  of  the  Ahmy, 

Waahingian.  1),  C. 
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APPENDIX    6i. 


Liat  of  9iatUm8  of  the  first  and  second  order,  Signal  Service,  United  States  Army,  established 
since  November  1,  1870,  together  with  the  dates  on  which  those  noi  in  operation  on  June  30, 
1885,  ioere  closed. 


Station. 


Established.! 


BenmrkB. 


Albany,  N.Y Dec. 

Alexander,  Fort,  Alaska Aug:. 

Alpena,  Mich :  Sept. 

Apache,  Fort,  Ariz I  Oct. 

Assinaboine,  Fort,  Mont I  Oct. 

'-'     ■     -  Sept. 

Dec. 

Nov. 

Jan. 

Dec. 

May 


Atlanta,  Ga, 

Atlantic  City,N.J 

Aufl^nsta,  Ga 

Baltimore,  Md :...., , 

Barnegat  City, N.J 

Behring's  Island.  Behrins  Sea. 

Bennett,  Fort,  Dak '  Dec. 

Benton,  Fort,  Mont j  Nov, 


22,1873 

1,1881 

10,1872 

9,1877 

6,1879 

25,1878 

10,1873 

2,1870 

1,1871 

10,1873 

22,1882 

22,1879 

25,1871 


BMwell.Fort.Cal 

Billings,  •^•ont > 

Bliiinurck.  Dak 

Block  LMancTlM 

Boernc,  Tvx 

Boise  City,  Idaho 

Boston.  MuHs  . 

BmckettvillcTcz 

Breckenridgre.  Minn..     

Bridger,  Fort,  Wyo 

Brownsville,  Tex 

Buffalo,  N.Y - 

Bitford,  Fort,  Dak 

Burkes,  Arix 

Burling:tou,Vt 

Cairo.  Ill 

OBnipo,Cal , _ 

Cknby.  Fort,  Wash 

Cape  HatWraa.N.  C 

Cape  Henry,  Va 

Cape  Lookout.  N.C 

Cape  May,  N.J 

Cape  Mendocino,  Cal 

Cast  roville,  Tex 

Cedar  Keys,  Fla 

Champaign,  111 

Charleston,  S.  C 

Charlotte,N.C 

Chattanooga,  Tenn 

Cheyenne.  Wyo 

Chicago.  Ill 

Chimo,  Fort,  Ungava  Bay,  I^brodor  . 

Chincoteague,  Va 

Cincinnati,  Ohio 

Cleveland.  Ohio ~ 

Coleman  Cily,  Tex 

Colonido  Springs,  Colo 

Columbus,  Ohio 

Concho.  Fort.  Tex 

Concordia.  Kans 

ODTinue,Utah..... 

Corsioana.  Tex 

Craig,  Fort.  N.  Bfex 

Coater,  Fort,  Mont 


Jan.  1,188S 
Jan.  1,1883 
Sept. 15, 1874 
Sept.  1,1880 
May  6,1876 
July  1,1877 
Nov.  1,1870 
Sept.  1,1875 
Apr.  10,1872 
Jan.  1,1885 
Aug.  25, 1875 
Nov.  1,1870 
Oct.  2:},  1878 
Dec.  5,1877 
May  24,1871 
June  1,1871 
Jan.  — ,  1874 
Sept.  1,1883 
Aug.  18, 1874 
Dec.  15.  J  873 
May  14, 1876 
May  24, 1871 
July  27, 1882 
Sept.  29, 1875 
Nov.  7,1879 
Oct.  13,1880 
Jan.  5, 1871 
Oct.  6,1878 
Jan.  8, 1879 
Nov.  1,1870 
Nov.  1,1870 
Nov.  1,188? 
Mar.  16, 1880 
Nov.  1,1870 
Nov.  1,1870 
July  1,1877 
Nov.  12, 1873 
July  1,1878 
Oct.  10,1875 
Jan.  27, 1885 
Sept.  1,1871 
Sept.  15, 1874 
May  21, 1877 
Dec.    5.1878 


Davenport,  Iowa May  21, 18" 

Davis,  Fort,  Texas ^.. "^      "'  '"' 

Dayton,  Wash. 

Dcadwood,  Dak.. 


Dec.  24, 1877 
July  1,1879 
Dec.  18,1877 

|>ecii«iir,Tex , Feb.   1,1876 


Closed  July  81, 1876 ;  re-cslu  bl  ished  Octo- 
ber 11,  1879. 

Closed  June  24, 1888. 


Closed  July  28, 1880. 


Closed  December  16, 1881. 
Closed  November  80, 1880. 


Closed  I>ecember  4, 1880. 
Closed  June  15,1883. 

Closed  September  30, 1882. 

Closed  November  30, 1880. 

Closed  December  31, 1880. 

Closed  March  29, 1882. 
Closed  March  31, 1888. 


Closed  August  25,1884. 


Closed  September  6, 1888. 
Closed  July  31,1876. 


Closed  March  14, 1874. 
Closed  October  81, 1881. 
Closed  June  27, 1879. 

Closed  December  31, 1882;  re-eetabllflhad 
July  21,1888. 


Closed  Juno  1.1878;  reestablished  No- 
vember 1,1878. 
Closed  September  10,188^. 
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Lui  of  gtations  of  the  first  and  second  order,  Signal  Serviee,  United  States  Arm^ff  etlabUsked 
since  November  1,  1870,  together  with  the  dates  on  which  those  not  in  operation  on  JwteZO, 
1885,  foere  closed — Continued. 


Station. 


Delaware  Breakwater,  Delaware 

Denison,  Tex 

Denver.  Colo 

Des  Moines.  Iowa. 

Detroit,  Mich 

Dod^  City,  Elans. 

Dubuque,  Iowa 

Dulath,Minn ^ 

Eagle  Pass,  Tex 

Eagle  Rock,  Idaho 

Eastport,  Me 

Elliott,  Fort,  Tex ; 

El  Paso,  Tex.. 

Erie,  Pa 

Escanaba,  Mich... 

Evan8ton,IIL 

Florence,  Ariz 

Fort  Smith,  Ark 

Fredericksburg,  Tex 

Frisco.  Utah 

Galveston,  Tex 

Gibson.  Fort,  Ind.T- 

Grand  Haven,  Mich.. 

Grant,  Fort,  Ariz 

Greencastle,  Ind 

Griffin,  Fort,  Tex 

Halteras,  N.  C 

Helena,  Mont... 

Henrietta,  Tex 


Hidalgo  (Edinburg),  Tex 

Huron,  Dak 

Indianapolis,  Ind 

Indianola,Tex. 

Jaeksl>orr;^gb,Tex 

Jacksonville,  Fla 

Keeler,Cal 

Keo<;h,  Fort,  Mont. 

Keokuk,  Iowa. 

Key  West,  Fla 

Kitty  Hawk,N.C 

Knoxville.Tcnn 

La  Crosse,  Wis 

Lady  Franklin  Bay,  Grinnell  Land . 

Lake  City,  Fla 

I^Amar,  Mo 

La  Mesilla,  N.  Mox 

lArcdo,Tex ....« 

Lead  City,  Dak 

Leavenworth.  Kans 

Lewiston,  Idaho 

Lexington,  Ky 

Little  Rock,  Ark , 

Lonjr  Branch,  N.  J 

Los  Anflreles,  Cal 

I^uisville,  Ky 

Lynchburg,  Va 

Mackinaw  City,  Mich 

Macon,  Fort,  N.  C 

Madison,  Wis 

Mnginnis,  Fort,  Mont 

MaloncN.Y „ 

Manhattan,  Kans 

Marquette,  Mich 


Mason,  Tex 

McKavett,  Fort,  Tex . 

Memphis,  Tenn 

Milwaukee,  Wis 

Missoula,  Fort,  Mont.. 
Mobile,  Ala 


Established. 


Remark!. 


Jan.  28,1880  I 
Dec.  10,1874  1 
Nov.  19, 1871 1 
Aug.   1,1878, 
Nov.  l,1870i 
Sept.  15, 1874  I 
July  10, 1873 
Nov.   1,1870 
Jan.  19, 1875 
Dec.   8,1880 
Apr.    1 ,  1873 
Nov.  29, 1879 
Nov.  5,1877 
May  25, 1873 
May  24, 1871 
Aug.  31, 1875 
Nov.  12, 1874 
June  1,1882 
Alar.  14, 1876 
Jan.  27, 1885 
Apr.  19,1871 
Apr.    1,1873 
May  24, 1871 
Nov.   1,1875 
July  23, 1884 
July   1,1875 
Dec.    1,1880 
Oct.  15,1879 
Feb.    1,1877 

Feb.    1,1879 

July   1,1881 

Feb.  10, 1871 

May    1,1772 

May   8,1875 

Sept.ll,18n 

Feb.    1,1885 

Nov.  18, 1878 

July  16, 1871 

Nov.   1,1870 

Jan.  15, 1875 

Jan.    1,1871 

Oct.  15.1872 

Aug.  5.1881 

Nov.   1,1870 

Oct.  17,18W 

June  16, 1876 

Deo.  16, 1875 

June  1,1878 

May  21,1871 

July    1,1879 

Oct.    1, 1872 

July    1,1879 

1  Dec.  10. 1873 

July    1,1877 

!St>pt.l  1,1871 

jMay  21,1871 

f  Aug.  20. 1882 

!  May  23, 1878 

I  Sept.  29, 1878 

'  July  14, 1882 

I  Aug.    1,1875 

I  Dee.  21,1875 

'May   1,1871  | 

Feb.  7. 1876  1 
Oct.  19, 1871 , 
'  Feb.  28,1871 
I  Nov.  1,1870  1 
Dec  15, 1879 ' 
I  Nov.   7, 1870  i 


Montgomery.  Ala /.. 

Montrose.  Colo 

Moorhead,  Minn 

Morgantown,  W.  Va 

MountWoshington.N.II 

Mumtrekhlagamut,  Alaska 

Nwhvllle,Tenn 


Nov.  9,1870 
Feb.  5.1K85 
Jan.  1,1881 
Jan.  25.1873 
Dec.  1.1870 
Mar.  24. 1885 
Nov.   1,1870 


Closed  Maroh  1,1885. 
Closed  March  81, 1888. 


Closed  June  15, 1888. 
Closed  June  15, 1888. 


Closed  July  31,1876. 
Closed  April  30, 1882. 

Closed  February  25, 1888. 


Closed  May  13, 1882. 


Closed  April  14,1882. 


Closed  May  25, 1878 ;  re-established  Feb- 
ruary 0, 1879 ;  closed  March  81, 1883. 
Closed  January  27,1882. 


Closed  June  15, 1883. 
Closed  June  15, 1888L 


Closed  August  9,1883. 
Closed  October  31, 1874. 

CloAed  August  6, 1882. 
Closed  December  16, 1881. 
Closed  October  31, 1878. 


Closed  July  24,187& 
Closed  July  8,1876. 


aosed  March  31, 1883. 

Closed  April  30,1877. 
Closed  July  31, 1876. 
Office  burned  February  1, 1885 ; 

lished  March  1.1885. 
Closed  April  14, 1882. 
Closed  February  19,1883. 


Closed  June  15,1883. 
Office  burned  November  17, 1880; 
lished  ^ovember22,lQ8Q. 


Closed  March  81,18881 
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JM  of  ataiums  of  the  first  and  second  order,  Signal  Service,  United  Stales  Army,  establisJied 
since  November  1,  1870,  together  teith  the  dates  on  which  those  not  in  operation  on  June  30, 
1885,  were  c/oaed-— Continued. 


Station. 


New  Haven,  Conn 

New  London,  Conn 

New  Orleans,  La 

Newport,  R.  I 

New  YorkCHty 

Norfolk,  Va 

North  Platte,  Nebr 

Olympia,  Wash 

Omaha,  Nebr 

Ooglaamie,  Point  Barrow,  Alaska.. 

OBwe|^,N.Y 

Ftklestine,  Tex , 

Peck's  Beach,  N.J 

Pembina,  Dak ; , 

Penaaoola,  Fla. 

Philadelphia.  Pa 

Phoenix,  Ariz 

Pike's  Peak,  Colo 

Pilot  Point,  Tex 

Pioche,Nev 

Pittsburg:,  Pa 

Poplar  River,  Mont 

Port  Angeles,  Wash 

Port  Eads,  I^.' , 

Port  Huron,  Mich 

Portland,  Mc 

Portland,  Orefl; , 

Portsmouth,  N.  C 

Prescott,  Ariz 

Provincetown,Ma8S 

Punta  Rasaa.Fla ^ 

Bed  Bluff,  Cal 


Established. 


Dec.  10,1872 
Jan.  10,1871 
Nov.  1,1870 
Aug.  1,1875 
Nov.  1,1870 
Jan.  1,1871 
Sept;  15, 1874 
July  1,1877 
Nov.  1,1870 
Oct.  17,1881 
Nov.  1,1870 
Dec.  3,1881 
Deo.  10,1873 
Nov.  1,1872 
Oct.  27,1879 
Jan.  1,1871 
Aug.  18, 1876 
Nov.  1,1873 
June  18, 1875 
.Tilly  29. 1877 
Nov.  1,1870 
May  1,1882 
Feb.  1,1885 
Apr.  10, 1881 
July  25, 1874 
Jan.  15,1871 
Nov.  1,1871 
Apr.  23,1876 
Nov.l9,U73 
Feb.  15, 1882 
Aug.  15, 1871 
July    1,1877 


Saint  Paul's  Island,  Alaska.. 
Saint  Vincent,  Minn.. 
Salt  Lake  City,  Utah.. 
San  Antonio,  Tex 


San  Diego, Cal.... 
Sandusky,  Ohio- 


Rio  Grande  City ,  Tex May  28,1875 

Rochester,  N.Y ;. i  Nov.   1,1870 

Roseburg,  Dreg I  July  15,1877 

Sacramento,  Cal !  July    1,1877 

Saint  Louis,  Mo Nov.   1,1870 

.  Saint  Marks,  Fla 1  Nov.  10, 1874 

Saint  Michael's,  Fort,  Alaska June  27,1874 

Saint  Paul.  Minn Nov.   1,1870 

Aug.18,1872 
Hept.  5,1880 
Mar.  19, 1874 
Sept.  22, 1875 

Nov.  1,1871 
Aug.   2,18T7 

Dec.  10,1873 
Sept.  1,1882 
Mar.  8,1871 
Jan.  27,1885 
Nov.  20, 1871 

Jan.  1,1871 
Apr.  1,1880 
Sept.  3,18n 
June  23, 1875 
May  15, 1878 
Mar.  30, 1881 
Oct.  15,1875 
July  1,1879 
Feb.    5,1881 


Sandy  Hook,  N.J 

Sanford,Fla 

.San  Francisco,  Cal 

San  Luis  Obispo,  Cal.. 
Santa  F6,N.Mex 


Savannah,  Oa 

Shaw,  Fort,  Mont 

Shreveport,  La 

Sill.  Fort.  Ind.T 

Silver  City,  N.  Mex 

Sitka,  Alaska 

Smithville.N.C 

Socorro,  N.  Mex 

Spokane  Falls,  Wash  . 


Springfield,  III 

Springfield,  Mass 

Springfield,  Mo 

Squan  Beach, N.J 

Stanton,  Fort,  N.  Mex... 

Stanwix.  Aria! 

Starkville,  Mi9s 

Stevenson.  Fort.  Dak... 

Stockton ,  Fort,  Tex 

Solly,  Fort,  Dak 


Remarks. 


Closed  March  81, 1888. 


Closed  August  7, 1888. 


Closed  February  23, 1876. 
Closed  September  3, 1880. 


Closed  December  31 ,  1881. 

Closed  March  31, 1881. 
Closed  June  15, 1881 


Closed  MarcU  31, 1883. 


CloHcd  July  31, 1888. 

Closed  April  1,1884. 

Closed  June  15, 1883. 

Office  burned  August  2,1880;  re-estab- 
lished August  16,1880;  burned  August 
18,1882;  re-established  Sept.28.1S«2. 

Closed  September  30, 1882 ;  re-established 
October  1, 1883. 

Closed  June  15, 1883 ;  re-established  Octo- 
ber 10, 1883. 

Office  burned  August  19,1884;  re-estab- 
lished October  25, 1884. 


Closed  October  30, 1879. 

Closed  December  31 ,  1882. 

Closed  June  15, 1883;  re-established  Jan- 
uary 1,1885. 

Closed  March  31,  1883;   re-established 
July  20, 1883, 


Closed  June  15. 1883 ;  re-established  Sep- 
tember 24, 1884.' 


Closed  March  31, 1883. 


Closed  May  23, 1881. 

Oflice  burned  November  29, 1.S84 ;  re-es- 
tablished November  30,1884. 
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July    1,1879 

July  19, 1873 

Jan.    3,1882 

Dec.  10, 1873  , 

Jan.    1,1885 

Jan.  25, 1876  I 

May    4, 1882  | 

Sept.  19, 1878  1 

Feb.  20, 1876  ' 

May   1,1872     Closed  October  31, 1877. 


Closed  December  31, 1882. 
Closed  June  15, 1883. 
Closed  February  26, 1876. 

Closed  December  1, 1877. 
Closed  June  15,  IHS.'^. 
Closed  June  15,  1k8.'J. 
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List  ofsUitions  of  the  first  and  second  order ^  Signal  Service ^  United  States  Army^  establiikd 
since  November  1, 1870,  together  with  the  dates  on  which  those  not  in  operation  on  June  30, 
1885,  were  closed — Continued. 


Station. 


Tatoosh  Island,  Wash^... 
Thatcher's  Island,  Mass . 

Thomas,  Camp,  Ariz 

Toledo,  Ohio» 

Totten,  Fort,  Dak 

Tucson,  Aria 

Tybee  Island,  Oa 

Umatilla,  OroR. 

Unalashka,  Alaska , 


Oct.  1,1883 
Dec.  2ft,  1675 
Sept.  22, 1877 
Nov.  1,1870 
Oct.  8, 1883 
Oct.  30,1875 
June  11, 1874 
July  15, 1877 
Aug:.  18, 1878 
Sept.  6,1875 
Jan.  27,1885 
Nov.  9,1874 
Sept.  10, 1871 

ViTfiinia City, Mont Nov.25,1871 

Visalla,Cal July    1,1877 

Washakie,  Fort,  Wyo Dec.    1,1881 


Uvalde,  Tex 

Valentine,  Ncbr.... 
Verde,  Fort,  Ariz.. 
Vicksburfi:,MisB.... 


Established. 


Washington  City.. 
West  Los  Animas,  Colo.. 

Wiokenburg,  Ariz 

Williamsport,Pa 

WilminRton.N.C 

Winnemuooa,  Nev 


Wood's  HolK 
Wytheville,Va 
Yankton,  Dak... 
Yuma,  Ariz , 


Nov.  1.1870 

Oct.  1,1881 

Jan.  fi,1874 

Jan.  1,1882 

Jan.  1,1871 

July  1,1877 

Dec.  4,1872 
Jan.  16,1873 
Apr.  1,1878 
Nov.  18. 1873 


Remarks. 


Closed  June  1, 1883. 


Closed  June  15, 1883. 
Closed  February  1.5, 1879. 
Closed  March  31. 1883. 

Closed  Octol>er  31, 1832. 

Closed  October  10, 1883. 

Ofllce  burned  April  21,  18S5;  re-c<ft1> 

lished  April  23, 1885. 
Closed  November  18, 1880. 
Closed  June  15, 1883. 
Closed  June  15, 1883. 


Closed  April '^,  1882. 
Closed  June  15. 1683. 

Closed  June  16,1883;  re-es(Abli!«hed  Oc- 
tober 6, 1884. 
Closed  January  31, 1B82. 
Closed  July  31, 1876. 
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Report  of  the  Telegraph  IXvisionfor  the  year  ending  June  30,  1885. 

Signal  Office,  WaeihingUm,  July  1,  1885. 

The  regalar  tri-daily  cipher  weather  reports  were  received  during  the  year  over  the 
wired  of  the  Western  Union,  International  Ocean,  Florida,  Gulf  Coast,  and  Northwestern 
Telegraph  Companies. 

One  million  six  hundred  and  thirty-nine  thousand  cipher  words  of  weather  reports  were 
received  at  and  sent  from  this  office  during  the  year.  Seventy  thpusand  two  hundred 
and  twenty-five  telegrams  other  than  weather  reports  were  sent  and  received  during 
the  same  period. 

On  account  of  the  reduced  rates  for  (rovernment  telegrams,  including  the  reports  sent 
over  circuits,  the  service  was  enabled  to  largely  extend  the  dissemination  of  weather  re- 
ports and  forecasts  for  the  benefit  of  the  public. 

THE  SEA-COAST  TELEGBAPH  LINES. 

The  telephone  wire  from  Sandy  Hook,  New  Jersey,  to  Bamegat  Inlet,  New  Jersey,  52 
miles  in  length,  was  repaired  and  the  telephone  instruments  adiusted  by  Sergeant  Bol- 
ton during  July  and  August,  1884  ;  the  Signal  Service  furnishing  the  line  material,  and 
the  Life  Saving  Service  paying  for  the  hired  labor.  This  section  is  operated  exclusively 
by  the  Life  Saving  Servicers  a  telephone  line. 

A  new  single  conductor  submarine  cable,  3^  miles  long,  was  laid  across  Ocracoke  In- 
let. North  Carolina,  on  November  29,  1884. 

During  November  and  December,  1884,  the  line  between  Fort  Macon,  North  Carolina, 
and  Hatteras,  North  Carolina,  65  miles  in  length,  was  rejMured  and  put  in  as  good  work- 
ing order  as  the  available  means  would  permit. 

On  October  1,  1884,  the  leased  wires  connecting  this  office  directly  with  the  sea-coast 
lines  were  given  up,  and  since  that  date  all  sea-coast  telegraphic  communications  have 
been  transmitted  to  and  from  this  office  over  the  wires  of  the  Western  Union  Telegraph 
Company. 

On  account  of  the  very  limited  appropriation  for  the  fiscal  year  ending  June  30, 1885, 
many  badly  needed  repairs  could  not  be  made.  At  present  two-thirds  of  the  entire  sea- 
coast  line  needs  rebuilding. 

THE  UNITED  STATES  MILITABY  TELEGBAPH  LIKES. 

There  have  been  but  few  changes  in  the  military  telegraph  lines,  built  and  operated 
by  the  Signal  Service,  since  date  of  last  rejwrt. 

Lieut.  M.  P.  Ikfaus,  First  Infantry,was  relieved  by  Lieut.  R.  B.Watkins,  Signal  Corps, 
a.H  officer  in  charge  of  the  California  and  Arizona  division,  on  July  31,  1884;  and  Lieut. 
W.  D.  Wright,  Signal  Corps,  was  relieved  from  the  charge  of  the  Northwestern  Di- 
vision on  May  31,  1885,  and  ordered  to  this  office.  Thef  several  detached  sections  con^ 
stitnting  the  Northwestern  Division  are  now  managed  by  the  chief  operators  under  the 
direct  control  of  this  office,  except  the  Fort  Sisse ton- Webster  line,  which  was  equipped 
with  telephones  and  turned  over  to  the  military  authorities  at  Fort  Siaseton. 

The  aggregate  length  of  the  military  tol^raph  lines  is  now  2,779  miles,  agaiast  2,805 
miles  in  operation  at  the  date  of  the  last  report. 

Only  one  new  line  was  built  during  the  year— that  from  Fort  Laramie,  Wyo.,  to  Fort 
Kobinson,  Nebr.  It  was  built  by  the  labor  of  troops,  who  also  cut  the  poles  for  the  en- 
tire line — 75  mil^  in  length.  The  Signal  Service  farnished  two  expert  line  builders  to 
direct  and  assist  in  the  work,  and  all  of  the  line  material,  which  had  been  recovered  from 
old  abandoned  lines.  The  line  has  worked  without  interruption  since  the  date  of  its 
completion,  April  18, 1885. 

The  abandonment  of  the  military  posts  at  Fort  Thornburg,  Utah,  Fort  Cummings,  N. 
ilex.,  and  Fort  Craig,  N.  Mex.,  rendered  the  farther  maintenance  of  the  telegraph  lines 
lu  those  posts  unnecessary.    The  line  between  Forts  Bridger  and  Thombui^  was  accord- 
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ingly  abandoned  November  15, 1884;  that  between  Fort  Cnmmings and  Florida  Station, 
August  22,  1884;  and  that  between  San  Marcial,  via  FdH  Craig,  to  Qjo  de  AnalU, 
March  20,  1885. 

To  provide  a  new  and  shorter  outlet  for  Fort  Stanton,  N.  Mex.,  than  that  to  San  Mar- 
cial, a  short  line  was  l)uilt  between  Lava,  N.  Mex.,  and  Ojo  de  Analla,  to  connect  at  the 
latt<^r  point  with  the  line  to  Fort  Stanton.  This  new  line,  10  miles  in  length,  was  con- 
structed of  iron  poles  and  other  material  recovered  from  old  abandoned  lines,  and  "with 
the  assistance  of  a  detail  from  Fort  Stanton.     It  was  completed  March  19,  1885. 

All  of  the  abandoned  sections  were  sold  at  public  auction,  ¥nlth  the  approval  of  the 
honorable  Secretary  ol'  War.  ^ 

The  lines  remaining  in  operation  are  distributed  between  the  several  military  depart- 
ments as  follows: 

MDo. 

Department  of  Dakota .     893 

Department  of  the  Missouri 582 

Departments  of  the  Columbia  and  California 512 

Department  of  Arizona 610 

Department  of  Texas 197 

Department  of  the  Platte 85 

Total - 2,779 

The  accompanying  map  exhibits  the  various  sections  of  United  States  milllaiy  tele- 
graph lines  now  in  operation,  and  those  abandoned  during  former  years. 

The  following  new  lines  have  been  recommended  built  by  the  respective  department 
commanders,  and  will  be  included  in  the  estimates  for  the  next  fiscal  year,  namely: 

Miles. 

From  Fort  Gaston,  Cal.,  to  the  North  Fork  of  Mad  River,  California 28 

From  Fort  llalleck,  Nev.,  to  Halleck  Station,  Nev 12 

Total .--. - _ 40 

A  new  line  was  also  re<*,ommended  to  connect  Vancouver  Barracks  by  telephone  with 
Portland,  Greg.  The  material  to  build  it  wa.s  supplied  by  this  office,  but  at  last  a(>- 
counts  the  line  had  not  been  built,  and  it  was  doubtful  whether  it  would  be  necessary. 

General  repairs  to  sections  were  made  as  follows  during  the  year,  namely: 

Between  Fort  Apache  and  Fort  Bowie,  Ariz.,  during  July  and  August,  1884.  These 
repairs  included  the  construction  of  a  new  iron  line  between  Fort  Grant  and  Wiloox,  in 
place  of  the  old,  crooked,  wooden  line. 

Between  Fort  Stanton  and  Fort  Craig,  N.  Mex.,  during  September  and  October,  1884. 
A  large  number  of  iron  poles  were  put  up  in  place  of  wooden  ones;  and  a  sufficient  niun- 
ber  of  iron  poles  is  now  on  hand  to  replace  the  remaining  wooden  poles  on  this  aectioiL 

Between  Dayton,  \V;ish.,  and  Fort  I^ipwai,  Idaho,  during  August  and  September, 
18H4.  A  lar<ire  nuinl)er  of  defective  jwles  were  shortened  and  reset,  and  the  whole  line 
put  in  thorough  repair. 

Between  Ashland,  Greg.,  and  Fort  Bidwell,  Cal.,  during  August  and  September, 
1884.     Details  are  now  in  the  field  to  replace  the  rotten  poles  on  this  section. 

All  sections  in  Dakota  and  Montana  were  gone  over  by  Lieutenant  Wright  daring  the 
fall  of  1HS4,  and  general  repairs  made  where  needed. 

•Between  Spokane  Falls,  Wash.,  and  Fort  Coeur  d'Alene,  Idaho,  general  repairs  were 
made  during  Gctober,  l^M.  • 

Between  i>ro\vnsville  iind  Rio  Grande  City,  Tex.,  during  Gctober,  1884. 

Between  Helena  and  Fort  Assinaboine,  Mont.,  during  May,  1885. 

Between  Fort  Yates  and  I'urt  Sully,  Dak.,  during  June,  1885. 

As  the  wooden  poles  on  some  scn'.tions  have  not  been  renewed  since  the  lines  were  first 
built,  a  period  of  from  live  to  eight  years,  it  will  be  necessary  to  provide  a  lai>?e  number 
of  wooden  or  iron  poles  in  the  near  future  to  replace  the  poles  now  rapidly  going  into 
decay. 

The  line*^,  as  a  whole,  have  worked  with  little  more  than  ordinary  interruptions.  suA 
as  all  telegraph  lines  are  liable  to.  Tornadoes,, floods,  lightning,  and  malicious  intcr- 
len^nce  have  been  the  principal  causes  of  trouble.  Considering  that  these  lines  ran 
throni^li  syjarsely-settled  re<^i<)ns,  where  the  only  meiins  of  travel  is  by  horseback  or 
waj^on,  the  promptness  with  which  most  repairs  have  been  made  ia  commendable.  This 
is  ill  a  lar^e  measure  due  to  the  liberal  Jissistance  rendered  by  most  department  and  post 
connnaiidcis,  for  wliose  Ixnefit  the  lines  are  maintained.  But  the  men  detiiiled  to  make 
ordinary  ancl  general  repairs  receive  no  extra  compensation  for  this  arduous  work.     Thi* 
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is  neither  just  nor  conducive  to  that  interest  in  and  willingness  to  perform  the  work 
which  secure  the  best  results.  The  recommendatioa  of  last  year  that  a  law  be  obtained 
pennittinj;  the  permanent  detail  of  fifty  enlisted  men  of  the  line  of  the  Army  for  duty 
with  the  military  lines,  and  payment  of  extra-duty  pay  to  the  same  froni  line  receipts, 
as  in  former  years,  is  renewed. 
Bespectfully  submitted. 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Corps. 

Statement  shewing  the  total  cash  receipts  and  value  of  free  business  on  the  United  States  Mili- 
tary telegraph  lines  during  (he  year  ending  June  30,  1885. 


Divtsion  or  seotion. 


California  and  Arizona  division.. 

Fort  Davi^  section 

Brownsville  section 

Fort  Btanton  section 

Indian  Territory  section 

Fort  Brideer  section 

Fort  Robmson  sc^clion• 

Fort  Canby  section 

Cape  Flattery  section 

Port  Klamath  section 

Daylon  section 

Spokane  Falls  section 

Fort  Mo^jrhinis  section 

Fort  Assmaboinc  section 

Fort  Custer  section 

Fort  Bismarck  section 

Fort  Totten  section 


Cash  receipts. 


This  line.      Other  lines. 


6SS  19 

1, 110  13 

;m  3S 

1,557  ai 

00  77 

.TO  21 

97  St 

111  HI 

507  11 

S71  25 

•1.%  08 

317  77 

1,130  83 

1()0  io 

255  74 

24  32 


811, 113  36 
1,115  20  I 


615  14 


Total.. 


13,039  47 


670  08  I 
1,880  48  I 
100  21  i 
00  15  I 
05  27  ' 
31 8  80  I 
731  31 
017  30 
3^  72 
l,OsO  28 
2,(r>0  5.8 
i  18  75 
4»^2  82 
134  77 


22,S84  70 


Value  of 

free 
business. 


$7,817  28 

OGO  10 

MG  84 

87  20 

2, 600  45 

87  11 

50  47 

1,0-15  71 

2,006  57 

3.'J3  91 

222  .57 

681  41 

1,510  00 

1,237  27 

539  09 

910  96 

79  08 


21,737  14 


*  For  two  and  one-half  months. 
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APPENDIX  64. 


REPORT  OF  OFFICER  IN  CHARGE    OF  CORRESPONDENCE  AND  SECORDB 

DIVISION. 

SiONAL  Office,  Wab  DsPABTiCEifT, 

Wagkingtan  City,  August  15,  1685. 
SiB:  I  have  the  honor  to  inclbee  herewith,  as  nsnally  famished  by  theCoirespondeDce 
and  Records  Division,  for  publication  in  annual  reports,  the  following,  in  dnpHcate  in 
each  case: 

(1)  List  showing  number  of  communications  sent  from  and  received  at  the  Signal  Office, 
Washington  City  (exclusive  of  telegrams),  year  ending  June  30,  1885. 

(2)  list  of  stations  inspected  year  ending  June  30,  1685. 

(3)  List  of  places  for  which  stations  have  been  requested,  but  not  established  to  Juie 
30,1885. 

(4)  List  showing  meteorological  data  furnished  persons  for  purpose   specified,  year 
ending  June  30,  1885. 

(5)  List  of  boards  of  trade,  chambers  of  commerce,  and  other  organizations  having 
meteorological  committees  to  confer  with  the  Chief  Signal  Officer,  June  30,  1885. 

Veiy  respectfully,  your  obedient  servant, 

B.  M.  PURSSELL, 
Secimd  Lieuienanty  Signal  OorpSf  United  Stutes  Arm$, 
The  Chief  Signal  Officer,  United  Stales  Army. 


Appendix  64  a. 

Comnnunicaiiona  sent  from  and  received  at  the  Signal  Office,  Waehington  dtg  {exelmgite  of 
telegrams),  from  July  1,  1884,  to  June  30,  1885. 

SENT. 

To  heads  of  Departments  and  Bureaus , « 3,932 

To  non-commissioned  officers  in  charge  of  stations  concerning  their  duties. .-  14, 110 

In  reply  to  applications  for  establishment  of  stations IW 

To  telegraph  companies  in  reference  to  transmission  of  weather  reports,  the 

erection  of  telegraph  lines,  &c^ 146 

To  boards  of  trade,  chambers  of  commerce,  &c 235 

To  foreign  correspondents  relating  to  simultaneous  weather  reports 267 

To  foreign  correspondents  ingeneral... _ 1,081 

To  voluntary  observers  throughout  the  United  States -  5,725 

Relative  to  enlistments,  discharges,  &c_.« 1,181 

Relative  to  publications - 1,338 

Data  furnished 294 

To  postmasters  relative  to  Farmer's  Bulletins,  &c * .—  196 

To  railroad  companies  relative  to  establishing  stations,  furnishing  indica- 
tions, &c - 216 

To  Fort  Myer,  Virginia,  concerning  duties  and  discipline  at  Signal  Service 

school  of  instruction _ -T ^ 226 

Relative  to  furnishing  meteorological  instruments,  charts,  books,  forms,  &c.  472 

Relative  to  building,  sale,  repair,  &c,  of  telegraph  lines 133 

To  signal  officers  relative  to  their  duties ^ 

Orders,  circulars,  instructions,  &c ,  42,fiOO 

To  manufacturers  and  others  in  reference  to  instruments,  equipments,  &c 9, 972 

To  enlisted  men  in  reference  to  property  and  money  accounts 12, 091 

In  reference  to  quarterly  returns  of  officers,  &c _" 3,174 

Authorizing  purchases  and  expenditures » 2,573 

Miscellaneous - 8,W3 

Total lOaSg 
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BECEIVED. 

From  heads  of  DeiMutmentB  and  Bareaus fl,938 

Applicatioiis  for  establishment  of  new  stations 35 

From  telegraph  companies  in  reference  to  the  transmission  of  weather  reports 

and  the  constmction  of  telegraph  lines,  &c 183 

From  boards  of  trade,  chambers  of  commerce,  &c.- 289 

From  foreign  correspondents .1 7,099 

Surgeons'  certificates _—  670 

Examination  papers .--- 133 

From  enlisted  men  in  reference  to  their  duties  .- - - 10,616 

Returns,  accounts,  descriptive  lists,  &c 1,301 

From  United  States  naval  stations  and  vessels  ._ _ 1,932 

From  voluntary  observers  throughout  the  United  States • 3, 991 

From  United  States  military  posts  (surgeons'  reports) 574 

Relating  to  duties  and  discipline  at  Signal  Service  school  of  instruction  at 

FortMyer,  Virginia 261 

Relating  to  instruction  in  military  signaling- _ -.  77 

Applications  for  enlistment 674 

Instruction  reports 2,167 

Reports  from  railroad  stations  in  reference  to  weather  reports 20, 507 

Meteorological  forms,  &c.,  from  stations 213,182 

Reports  from  postmasters  in  reference  to  weather  bulletins ._ 103, 952 

Acknowledgments  of  orders,  circulars,  See. 17,000 

From  manufacturers  and  others  in  reference  to  instniments,  equipments,  &c.  5, 253 

From  officers  concerning  property,  quarterly  returns,  &c. 5, 856 

From  enlisted  men  relating  to  property  and  money  accounts 24, 917 

Miscellaneous  .- _ _ - 10,730 

Total --- 438,127 

Total  sent .- 108,582 

Total  dent  and  received _.  546,709 

TELEGRAMS. 

Cipher  words  of  weather  reports  sent  and  received 1, 639, 000 

Telegrams  other  than  weather  reports  sent  and  received 70, 226 


Appendix  64  b. 

StaJUons  inspected  year  ending  June  30,  1885. 


Station. 

Inspected  by- 

Date  of  in8x>eotlon. 

AlbAnv  N  Y .'... 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

do 

March  29. 30, 1885. 

AlnenA  Mich 

April  24, 1885. 

Apache,  Fort,  Ariz 

Aflsinaboine,  Fort,  Mont 

Atlanta,  Ga 

AuGTusta  Ga 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A 

do 

November  11, 12, 1884. 
November  11, 12, 1884. 
March  20, 21, 1885. 
March  22, 23, 1886. 

Baltimore,  Md 

Lieut.  J.  P.  Finlcy,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

. .  .do    .        

March  9, 10, 1885. 

BenneU,Fort,  Dak 

Benton  Fort  Mont.. 

September  28, 1884. 
November  9, 1881. 

Bidwell.  Fort.  Cal 

Lieut.  Frank  Greene,  Signal  Corps,  U.  S.  A.  ... 

Julv  17.1884. 

Bismarck,  Dak 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A January  G-8. 1885. 

Block  Island.  R.  I 

Lieut.  F.  R.  Day,  Signal  Corps.  U.  S.  A 

Lieut.  Frank  Greene,  Signal  Corps,  U.  S.  A... 
Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A.... 
Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

March  12,18,1885. 

Boifl6  City,  Idaho 

July  14, 1884. 

Bowie.  Fort.  Ariz 

October  24,1884. 

Boston  Haas 

March  15-19, 1885. 

Bnilklo  NY                  ... 

do 

April  8, 9, 1885. 
March  14, 15, 1885. 

B«v)'wnflville  Tex 

Lieut.  W.  A.  Glassford.  Signal  Corps,  U.  S.  A.. 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley^  Signal  Corps,  U.  S.  A 

Lieut.  Frank  Greene,  Signal  C>orps.  U.  S.  A.... 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A 

do 

Bofotd.  Fort.  Dak 

October  18,1884. 

BiiTliiiflrtoTi.  Iowa 

May  7. 8, 1885. 
July  2^1, 1884. 

Caoe  Mendocino.  Cal 

Gape  Henry,  Va 

March  5, 6, 1885. 

oSuo,  111 

May  8, 9, 1885. 

C^pe  Lookout,  N.  C 

do 

May  27, 28, 1885. 
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station. 


Inspected  by — 


Date  of  inflpecCioiL 


Cedar  Keys,  Fla , 

Charlotte,  N.C 

Chattanooga.  Teiin 

Cheyenne,  Wyo 

Chicago,!!!  ., 

Charleston,  S.C 

Cincinnati,  Ohio 

Cleveland,  Ohio , 

Concho,  Fort,  Tex 

Custer,  Fort,  Ariz 

Columbus,  Ohio 

Colorado  Sprinfi:s,  Colo 

Craigr,Fort,N.Mcx 

Davis,  Fort;  Tex.,  and  Marfa. 

Davenport,  Iowa 

Deadwood,  Dak i 

Des  Moines,  Iowa | 

Detroit,  Mich 

Denver,  Colo | 

Dodgre  City,Kan8 | 

Dubuque,  Iowa ' 

Duluth.Mlnn | 

El  Paso,  Tex I 

Erie,  Pa 

Escanaba,  Mich i 

Elliott,  Fort,  Tex ' 

Glendivo^Iont j 

Grant,  Fort,  Ariz 

Greencastle,  Ind ! 

Galveston,  Tex 

Grand  Haven,  Mich 

Helena,  Mont 

Huron,  Dak 

Hatteras,  N.  C , 

Indianapolis,  Ind 

Indianola,  Tex , 

Jack6onville,Fla , 

Key  West,  Fla 

Keokuk.Iowa , 

Knoxville,Tenn , 

Kitty  Hawk, N.C 

Los  Angeles,  Cal , 

Louisville,  Ky , 

Leai^enworth,  Kans.. 

Lamar,  Mo 

La  Crosse,  Wis , 

Little  Rock,  Ark 

I^nchburg,  Va , 

Maricopa,  Ariz , 

MaDowell  Fort,  Ariz 

Maginnis  Fort,  Mont , 

Moorhead,  Minn 

Mount  AVashington,  N.  H.. 

Montgomery,  Ala. 

Mobile,  Ala , 

Mackinaw  City,  Mich 

Marquette,  Mich 

Milwaukee,  Wis 

Memphis,  Tenn 

Macon,  Fort,  N.  C 

New  York  City , 

Norfolk,  Va 

New  Haven,  Conn 

New  London,  Conn 

Narragausett  Pier,  R.  I 

New  River  Inlet,  N.  C 

North  Platte,  Nebr 

New  Orleans,  La 

New  Orleans,  Ia.  (cxposi 
tion  building). 

Nashville,  Tenn 

Oswego,  N.  Y 

Omaha.  Nebr 

Poplar  River,  Mont 

Phoenix,  Ariz 

Prescott,  Ariz 

Point  Judith,  R.  I 

Pittsburg,  P  a 

Portland,  Me 

Pqnsacola,  Fla 

Port  Huron,  Mich 

Pike*s  Peak,  Colo 


Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A. 

do 

do 

Lient.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  3.  A.. 
Lieut. , J.  P.  Finley, Signal  Corps, U. S.  A... 

Lieut.  F.  R.^ay,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A... 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

do 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A 

1  .icut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A... 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps.  U.  S.  A 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A I 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U. S.  A 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

I^ieut.  W.  A.  Glassford,  Signal  Corps,  U.  8.  A... 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  8.  A 

do 

Lieut.  W.  A.  Glassford,  Signal  Corps.  U.  S.  A... 
Lieut.  W.  D.  Wright, Signal  Corps,  U. S.  A...... 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A 

Lieut.  .7.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal  CJorps,  U.  S.  A... 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright, Signal  Corps,  U.  S.  A 

, do 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A. 

Lieut.  J,  C.  Walshe,  Signal  Corps,  U.  S.  A 

do , 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A , 

Lieut.  J.  C.  Walshe,  Sfenal  Corps,  U.  S.  A 

do 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  S.  A.. 

do , 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A.. . 

Lieut. F. R. Day, Signal  Corps, U.S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A 

Lieut.  .1.  C.  Walshe,  Signal  Corps,  U.  8.  A. 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A. 
.do. 


Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A.., 
Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A... 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A , 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A  . 

do 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  8.  A , 

do 

do 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A- 

do 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  8.  A 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  S.  A... 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

do 

do 

Lieut.  J.  C.  Walshe, Signal  CoriJS,U.  S.  A...... 

Lieut.  J.  p.  Finley,  Signal  Corps,  U.  S.  A 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A 

do 


vdo.. 


Lieut.  F.  R.  Day,  Signal  Corps,  U.  8.  A 

Lieut.  J.  P.  Finley, Signal  Corps, U.  8.  A 

Lieut.  W.  D.Wright, Signal  Corps, U.  8.  A... 
Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  8.  A... 

do ., 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  8.  A 

Lieut.  J.  P.  Finley,  Signal  Corps,  U.  8.  A 

Lieut.  F.  R.  Day, Signal  Corps, U.S. A 

Lieut.  J.  C.  Walshe,  Signal  Corps,  U.  8.  A.... 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  8.  A- 

Lieut.  J.  P.  Finley,  Signal  Corps,  U,S.  A 


AprU  1-3, 1885. 
March  17, 18, 1885. 
May  12,13,1889. 
April  2(^23, 1885. 
May  11-13, 1885. 
March  24-26, 1885. 
March  18. 19, 1885. 
April  11-13, 1885. 
February  13-15,1885. 
Oetober30,31,1884. 
March  15-17, 1885. 
April  10-17,1885. 
November  2, 1881. 
February  23-27, 1885. 
May  2-4, 1885. 
October  5, 1884. 
Apnl  30  to  May  2, 1885. 
April  16, 17, 1885. 
April  17-20, 1^5.    • 
AprU27,28,1885. 
May  5-7, 1885. 
May  7, 8, 1885. 
February  1^-10, 1886. 
April  10, 1885. 
May  1,2, 1885. 
April  22, 23, 1885. 
October  10, 1881. 
October  25, 28, 1884. 
March  24, 25, 1885. 
March  26-28, 1885. 
May  14, 1885. 
November  »t19,  1884. 
December  lo;  17, 1881. 
May  23-25, 1885. 
Mareh  22-24, 1885. 
March  23-24, 1885. 
Mareh  29-31,1885. 
April  9-11, 1885. 
May  8-10, 1885. 
May  14, 16, 1885. 
May  20,21,18^. 
October  1,2, 1884*. 
March  19-21.1885. 
March  30,  April  1-3, 1885. 
May  1,2,1885. 
May  5, 1885. 
May  7-9, 1885. 
May  16, 17, 1885. 
September  28, 1884. 
September  26, 1884. 
October  24-86, 1884. 
December  2, 8, 1884. 
March  22, 23, 1885. 
April  19-21,1885. 
April  22-24.1885. 
April  28, 1886. 
April  30,  May  1,1885. 
Miky3,4,1885. 
May  5-7, 1886. 
May  28, 29, 1885. 
Mareh  8-6, 1885. 
March  3.4,1885. 
>[arch  7-0. 1885. 
March  9, 10, 1885. 
Mareh  11, 1885. 
March  12-14,1885. 
April  23-25, 1885. 
April  26-28, 1885. 
April  29, 30, 1885. 

Mav  10,11^1886. 
March  31,  April  1,1885. 
April  26-30, 1885. 
October  16,1884. 
September  26,1884. 
November  21, 22, 1884. 
March  11, 1885. 
March  12,13,1885. 
March  2«,  27, 1885. 
April  16, 17, 1885, 
April  20,  21, 1885. 
April  10-17, 1886. 
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Station. 


Inspected  by — 


Date  of  inspection. 


Portamoutb^N.  C! 

Palestine,  Tex 

Red  Bluff.  Cal 

Rio  Grande  City,  Tex  .... 

Rocbester,  N.  Y. 

Reno,  Fort,  Jnd.  T 

Salt  Lake  City,  Utah 

Sacramento,  Cal 

Sully,  Fort,  Dak 

San  Diego,  Cal 

San  Carlos,  Ariz 

San  Marcial  N.  Mex 

Stanton.  Fort,  N.  Mex  ... 

Shaw,  Fort,  Mont 

Saint  Vincent, Minn 

Sisseton.  l^ort,  Dak..  .  ... 

Santa  Fe,  X.  Mex 


Lieut.  J.  C.  Walsbe,  Signal  Corps, U.S.  A 

Lieut.  W.  A.  Glnssford,  Signal  Corps,  U.  S.  A.. 

Lieut.  Frank  Greene.  Signal  Corps, U.S.  A... 

Lieut.  W.  A.  GlasAford, Signal  Corps, U. S.  A.. 

;  Lieut.  F.  R.  Day,  Signal  Corps.  U.S.  A 

j  Lieut.  W.  A.  Gla^sford,  Signal  Corps,  U.  S.  A.. 
I  Lieut.  Frank  Greene,  .Signal  Corps, U.S.  A... 

do 

I  Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A ... 
I  Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A.. 

I do 

I do 

do 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.S.  A ... 

do 

I do 

I  Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  S.  A... 


Stockton,  Fort,  Tex 

Sinithvillo.  N.  C 

San  Antonio,  Tex 

Scott's  Hill,  N.  C 

."^aint  Losiis,  Mo 

Savannah,  Ga 

i*hrcvcport,  Ixv 

Sanfonl,  Fla 

Sill.  Fort,  Inrt.  T 

Sandu.^ky,  Ohio 

Supply,  Fort.  Ind.  T 

Saint  PauI.^Iinn 

.Smith,  Fort,  Ark :.. 

Springtiel%  111 

Terry'; I  Landing,  Mont . 

Thomas,  Fort,  Ariz 

Totten,  Fort,  Dak 

Toledo,  Ohio 

Verde,  Fort,  Ariz 

V^icksbiirg,  Miss 

Wickcftiburg,  Ariz 

Willcox,Ariz 

Watrous,  N.  Mex 

Wilmington,  N.  C 

West  Las  Animas,  Colo.. 

Yates,  Fort,  Dak 

Yuma,  Fort,  Ariz 

Yankton,  Dak 


..do.. 


Lient.  .T.  C.  Walslie,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Gla.ssford,  Signal  Corps,  U. S.  A . 

Lieut.  .7.  C.  WaLshe, Signal  Corps,  U.  8.  A 

Lieut.  J.  P.  Fiulcv,  Signal  Corps,  U.  S.  A 

Lieut.  .7.  (\  Waishe,  Signal  Corps,  U.  S.  A 

Lieut,  W.  A.  Glassford,  Signal  Corps,  U.  S.  A.. 

Lieut.  J.  C.  WaLshe,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A. Glassford,  Signal  Corps,U.S.  A... 

Lieut.  P.  R.  Day,  Signal  Corps.  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal  Corps, U.  S.  A... 

Lieut.  F.  R.  Day,  Signal  Corps,  U.  S.  A 

Lieut.  W.  A.  Glassford,  Signal Corp8,U.  8.  A 
Lieut.  .7.  P.  Finlev,  Signal  Corps,  U.  S.  A... 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  R.  B.  Watkins,  Signal  Corps.  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 

Lieut.  P.  R.  Day»  SignalCorps,  U.  S.  A 

Lieut.  R.  B.  Watklns,  Signal  Corps,  U.S.  A 

Lieut.  J.  C.  Walsbe,  Signal  Corps,  U.  S.  A 

Lieut.  R.  B.  Watkins,  Signal  Corps,  U.  S.  A 

do 

Lieut.  W.  A.  Glassford,  Signal  Corps,  U.  8.  A... 

Lieut.  J.  C.  Waishe,  Signal  Corps,  U.  S.  A 

Lieut.  J.  P.  Pinley,  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright.  Signal  Corps,  U.  8.  A 

Lieut.  R.  B.  Watkins.  Signal  Corps,  U.  S.  A 

Lieut.  W.  D.  Wright,  Signal  Corps,  U.  S.  A 


May  25,  26, 1885. 
March  30,  31, 1885. 
August  5-7, 1884. 
March  11, 12, 1885. 
April  2.  8, 1885. 
April  18, 14, 1885. 
July  9-11, 1884. 
July  21,  22, 1884. 
September  26, 1884. 
October  3. 1884. 
October  29, 1884. 
November  2, 1884. 
November  5,  6, 1885. 
November  7, 1884. 
December  4,  5, 1884, 
December  14, 1884. 
January  30,  31,  Febru- 
ary 1,  2, 1885. 
February  19-21, 1885. 
March  9, 10. 1885. 
March  3-6, 1885. 
March  11, 12, 1885. 
March  26-29, 1885. 
March  27-29,  1886. 
April  2,  3, 1885. 
April  5,  6,  1885. 
April  7-9,1885. 
April  13, 14, 1885. 
April  20,1885. 
May  6, 1885. 
May  5,6, 1885. 
May  12-14, 1885. 
October  21, 1884. 
October  27, 28, 1881. 
December  8, 1884. 
April  14, 15, 1885. 
September  22, 1884. 
May  2-4, 1885. 
September  25, 1884. 
October  23, 1884. 
January  27, 1885. 
March  7-9, 1885. 
April  7-10, 1885. 
September  15, 1884. 
September  29-30, 1884. 
December  19, 1884. 


Appendix  64  c. 

List  of  places  for  which  stations  have  been  requested  but  not  estdbUshed  to  June  30,  1885. 


Alabama: 

Auburn  (Agrricultural  and  Me- 
chanical College). 


Coffeevllle 

Eutaw 

Florence 

Friendvillc 

Marion 

Trinity 

Arkansas : 

Fayctteville  (Arkansas  Indus- 
tftal  University). 

Fulton 

Hot  Springs 

Indsonfa  University 


May  14,1872 

Dec.  23,1880 
Jan.  4,1881 
Deo.  20,1882 
July  20, 1872 
Apr.  20, 1880 
Nov.  6,1875 
Oct.  16,1881 
Mar.   4,1882 

Feb.  17,1874 

Sept.  28, 1881 
Dec.  23, 1875 
Dec.  21,1879 
Aug.  2, 18811 
Dee.  10, 1H77  { 
Aug.  18, 1877  I 
July    6, 1878  i 


CalifomiA  : 

Bakersdeld 

Cheyenne  Wells 

Oakland  (University  of  Cali- 
fornia). 

Table  Mountain 

Tulose .• 

Wilmington 

Colorado : 

Fountain 

Leadville 

Mount  Massive... 

Summit 

The  Parks  of  Colorado 

Connecticut: 

Hartford 

Mohawk  Mountain 

Race  Rock  Light-house.. 


May  14, 1874 
July  27, 1877 
Mar.  12, 1881 

Apr.  15.1884 
Apr.  5,1885 
Oct.  4,1883 
June29,1884 
Jan.    4.1881 

Dec  4,1871 
June  17, 1880 
Feb.  9,1881 
Feb.  23,1883 
Jan.  7,1880 
May  24, 1871 

Jan.  21,1875 
Oct.  14,1882 
Nov.  20,1880 
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Connecticut— Continued. 

The  National  Park 

Yale  College 

Dakota: 

Aberdeen 

Chamberlain , 

Lisbon 

Pierre 

Randall.  Fort 

Hiehardton 

Thomp-ou,  Fort 

Youn^  Man's  Butte 

Delaware : 

Newark  (Delaware  College) 

Ocean  View 

Wilmington 

Florida : 

Apalai;liicola 

Fort  Jupit«r  Light 

I>awtcy 

Palatka 

Tallahussec 

Three  or  four  additional   star 

lions  in  the  interior  of  the 

State. 

Titusville 

Georgia : 

Doboy  Island 

New  Switzerland 

Home 


Idaho : 

Franklin 

Silver  City 

Illinois: 

Abingdon  (Abingdon  College) .. 

Bloomington 

(^arbondalc  (Southern  Illinois 
Normal  University). 


Carthage 

Decatur 

Galena 

Grand  Tower.. 

Grayville 

Jacksonville ... 

Mctnniora 

Pana 

Princeton , 

Peoria 

Quincy 


Sandwi/jh 

Indiana:         * 

Crawfordsville  (Wabash  Col- 
lege). 

Evansville 

Fort  Wayne 

Lafdvetie  (Purdue  University).. 

l/eavonworth .•... 

New  Albany 

Noblovillc 

Richmond 

Rockvillc 

Vincenues 

Iowa: 

Aflon 

Algona 

Ames  (State  Agricultural  Col- 
lege). 

Cedar  Rapids 

Council  Uluffs 


No  date. 

Jan,  25,1879 
Feb.  3,1882 
Apr.  24,1874 
Jan.  21,1875 
Dec  4,1875 
Mar.  31,1876 
Mar.  16, 1877 
July  19,1878 

July  23, 1875 
Feb.    9,1876 

Apr.  1,1875 
Aug.  80, 1874 
Oct.     1,1878 

Oct.  2,1878 
Sept.  2,1872 
Aug.  30, 1874 
Sept.  14, 1871 
Mar.  21, 1872 
June  7,1878 
Mar.  15, 1875 
Aug.  8,1871 
Jan.  17,1875 
Aug.  11, 1871 
Dec.  22, 1884 
Jan.  4,1872 
July  25, 1879 
Dec.  8,1879 
Jan.  7,18&5 
Jan.  22,1873 

June  6,1874 

Dec.  2,1884 
Apr.  12, 1872 
Apr.  14,1879 
Oct.  13,1882 
Apr.  12,1872 
July  27,1883 
Aug.  20, 1881 
Dec.  8,1883 
June  15, 1873 

Feb.  17, 1875 
Feb.  14,1878 
Jan.  23, 1878 

Feb.  11,1  SSI 
Mar.  0,LSi>5 


Iowa— Continued. 

FortDotlge  

Iowa  City  (State  Univeraity).. 


Mason  City.. 

Monticello... 

Sheldon 

Sioux  City... 
Spirit  I^ake... 
Kansas : 

Ellsworth  .... 


Nov.  4.1875 
Dec.  14,1871 
Jan.  6, 1878 
Jan.  3;,  187«» 
Oct.  6,1871 
Dec-  11,1832 
Apr.  15,1877 
July  18, 1881 
July  18, 1881 
June  6,1885 


Emporia  (State  Normal  .School). 

Guylord 

Griiiiificld 

Holtou 

Lawrence  (University  of  Kan- 
sas). 

On  plains  of  Western  Kansas 
and  regions  to  southward  and 
westward. 

Salina 


Sherlock • 

Towanda 

Wichita 

Kentucky : 

Anchorage 

Carrollton 

Central  University,  Richmond.. 
Lexington 


Julv 
July 

!  Mar. 

I  Feb. 

I  Deo. 

;  Mar. 

1  Sept. 

,  .Ian. 
Mav 

I  .Tan. 

I  Dec. 


14,1874 
21,1874 
6, 1S73 
2,1S81 
27,1879 
8.18S2 
25,1S84 
16,1873 
6,1*73 
7,1881 
21, 1872 


Richmond 

Louisiana : 

Balize 

Baton  Rouge  (State  Universi- 
ty and  Agricultural  and  Me- 
chanical College). 

Lake  Charles -.. 


Southwest  Pass  (Pass  iirOutre). 
Maine: 

Augusta    (United  States  arse- 
nal). 

Belfast 

Calais 

Crumples  Island 


Cutler 

Green  Mountain 

Orono  (State  Agricultural  Col- 
lege). 


Penobscot  Bay  (entrance).. 

White  Head 

Maryland : 

State  Agricultural  College.. 


Annapolis 

Massachusetts : 

Amherst     (State     Agricultural 
College). 

Nantucket 

Pittstleld 

South  Framinghara 

State  arsenal..., , 


July  17,3873 
Apr-  2.1S77 
July  9,1^^4 
Feb.  12,l?Ci 
July  12,1882 

mtr.  SI,  1877 
Mkr.  6,1S8I 
Sept.  11,  ISSi 
Apr.  2^,l>tf^2 
May  13,1885 
Apr.  22,1884 

Oct.  31,1871 
Feb.  23,1881 


June  12, 1875 
Oct.  15.1877 
Mar.2U,lhTl 

Feb.  16,]SS3 

Aug.  6,18C72 
Junel6,lS74 
Deo.  4,18S1 
Deo.  10,18M 
Feb.  8,18S4 
Apr.  3,1882 
Sep.  21,1882 
Oct.  10,1671 

Feb.  17, 1873 
Jan.  19,1882 
Feb.  2bslS81 

Apr.  18,1872 
June  21, 1872 
July  28.1884 

Mar.  30.  IS7S 


Vineyard  Haven 

Michigan : 

Ann  Arbor  (University  of  Mich- 
igan). 

Eagle  River , 

Glen  Haven 


Mar. 
Dec. 

Apr. 
July 
Aug. 
Dec. 


6,1S?41 

20.  isro 

18,l!s^l 
23, 1S-<1 
22,1^1 
18,1S71 


llillfldalo 

Huron  City.. 


Nov.26,lS7l 

Jan.  21,1«J2 
.Tune  11. 1  SSI 
Dec.  4,1881 
Mor.  4.1'vS2 
Auj:.  6.1ST1 
Jan.  27.1S71 
Feb.  19,1871 
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Place. 


Date. 


Michigan— €k>nt{nued. 

Iiansing     (State    Afirricultural 
College). 


Leland 

Manitou  Island 

Nlles 

Paw-Paw 

Port  Hope 

Three  Rivera 

White  HaU 

Minnesota: 

Breckinridge 

Detroit 

Minneapolis     (University     of 
Minnesota). 

Minneiska 

NewUlm 

Nortbfleld  (Carleton  College)...., 

Reed's  landing. , 

Miasiflsippi : 

Chatawa  (College  of  the  Re- 
demptionist  Fathers). 

luka 

Macon 

Starkville 

Winona , 

Agrifultural   and   Mechanical 
College. 

Missouri : 

Brunswick , 

Carthage , 

Dromorc , 

Glasgow. 

Killingham , 

Louisiana , 

Mason  City , 

Pierce  City - 


BoUa      (Missouri     School     of 

Mines). 
Saint    Joseph    (University   of 

Missouri). 

Saint  Louis   (College    of    the 
Christian  Brothers). 

Springfield , 

West  Plains 

Montana : 

Bedford 

Butte 

^tchetah 

Livingston 

Missoula , 

Wolf  Point 

Nebraska : 

Beatrice 

Columbus „ j 

Fairbury ' 

Lincoln ' 

Nebraska  City 

Nevada : 

Carson  City 

New  Jersey : 

Camden  (The  River  Ironworks) 

Neshanic   Mountains   (Somer- 
set County). 

Somerset  Countv  (latitude,  40° 
aC;  longitude  74°  42'). 
New  Hampshire; 

Dover  Point 

Gorhnm 

Isles  of  Shoals 

Manchester 

Milton 

Mount  Kearsarge 

Mount  Massilank 


Jan.  12,1875 

Dec.  18, 1883 
Dec.  22, 1884 
Feb.  25,1882 
Oct.  24,1881 
July  27, 188L 
Apr.  8,1876 
July  22, 1871 
May  30, 1873 
Mar.  29, 1879 
Oct.     0. 1879 

Feb.  17,1881 
Feb.  2,1873 
Feb.  21, 1872 

Mar.  16. 1885 
July  10, 1872 
Dec.  15, 1881 
May  28, 1879 
Nov.l9,18K0 
June  25. 1877 

July  13, 1874 

Mar.  25, 1872 
Jan.  9,1881 
June  25, 1884 
July  20, 1882 
June  19. 1885 


June  4,1885 
Aug.  15, 1873 
Jan.  27, 1883 
Mar.  8,1880 
Mar,  21, 1884 
Aug.  3 1,1871 
Jan.  4,1882 
Mar.  30, 1874 
Apr.  9,1S73 
Nov.l(M8W 
Feb.  17,1885 
May  5,  1880 

Julyl7,lR76 
Jun.  22,18*<2 
Mar.l5,]8a3 
Mar.  12, 1884 

Feb.  9,1884 
Aug.— ,1884 

Apr.  10, 1881 
Oct.  11,1879 
Oct.  21,1881 
Mar.  15, 1883 
June  26, 1882 
June  10, 1882 

Mar.  3.1874 
Sept.  5,1871 
May  12, 1870  ; 
Mar.   4,1881  ' 
Aug.  14, 1874 

Mar.  6,1876 

July  29, 1874 
Apr.  12,1873! 

Dec.  22, 1873 


Jan.  13,1872 
Mar.  30, 1874 
Sept.  10, 1879 
.Tan.  21,1873 
Jan.  8,1883 
Oct.  28,1874 
Aug.  16, 1871 


New  Mexico: 

Cimarron « 

New  York : 

Alfred  Centre  (Alfred  Uni- 
versity). 

Catskiil  Mountains.. 

Deposit 

Ithaca  (Cornell  University) 


Long  Bench  (Long  Island)... 

Ogdensburg , 

Overlook  Mountains 

Platt.sburg 

Port  Jervis 

Saratoga  Springs 

SoduR  Point , 

Starkey 

Staten  Island 


Suspension  Bridge  (Seminary 

of  our  Lady  of  Angels). 
Syracuse 


The  Vista  (CaUkill  Mount- 
ains). 

Tioonderoga 

Watertown 


Whitestone  (Long  Island) . 
North  Carolina : 

Alleghany  Mountains 

Asheville 

Beaufort 


Black  Dome  (Black  Mountains). 


Body  Island 

Chadbourne 

Dan viIlc(Mocksville  and  South- 
western Railroad). 

Great  Natshalee  (Bald  Mount- 
ains). 

Hibritten  Mountains 

Highlands 


I>enoir 

Mount  Mitchell.... 

Mount  Stoolcy 

Ocrocoke 

Roane  Mountain.. 

Smead's  Ferry 

Statesville 


Swanst)orough 

Winston 

Ohio: 

Dayton  (National   Soldiers* 
Home). 


Gallipolis 

Hillsborough.... 

Ironton 

Kelly's  Island.. 


Oxford 

Springfield 

University  of  Ohio,  Columbus.. 

Xenia 

Yellow  Springs 


Dee.    8,1880 

Jon.  12,1877 

June  21, 1883 
Apr.  1,1872 
Aug.  3,1872 
Nov.  18, 1872 
Nov.  22, 1872 
Jan.  25, 1873 
Jan.  8.1875 
Mar.  17, 1875 
Apr.  17, 1875 
May  7,1878 
Aug.  8.1878 
Oct.  16,1880 
May  25, 1872 
Mar.  7,1879 
May  28, 1872 
Nov.  8,1881 
Aug.  23, 1884 
Feb.  14,1883 
Aug.  8,  1878 
June  9,  1871 
June  20, 1871 
May  14,1880 

May  9,1874 
May  11, 1874 
Feb.   6,1878 

Feb.  21,1882 
June  21, 1871 
June  21, 1878 
Mar.  9,1876 
Deo.  29, 1881 

July  26, 1873 
May  13,1885 
Feb.  15,1881 
Feb.  15, 1881 
July  24, 1882 
Feb.  12, 1872 
Dec  10,1880 
Jan.  28,1881 
Apr.  17, 1«71 
July  4,1883 
July  29, 1881 

Apr.    1,1872 

Jan.  28,1881 
Dee.  13,1881 
Dec.  29,1881 
Dec.  30,1881 
Feb.  12,18»4 
July  23, 1875 
Aug.  29, 1878 
Oct.  19.1882 
June  29, 1877 
July  19,1878 
Mar.  14, 1885 
Nov.  17, 1877 
Jan.  29,1879 
Sept.  4,1879 
Mar.  17, 1880 

Feb.  11, 1873 

Feb.  1,1875 
F6h.  10, 1HS5 
Sept.  3,1H81 
Mar.  25, 1875 
May  25, 1876 
Dec.  17  1S79 
.\ug.  19,1880 
Feb.  22.1882 
Auff.  5,1SS1» 
Feb.  7,1881 
June  23, 1885 
June  30. 1871 
Feb.    4,1886 
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Place. 


Oregon: 

Baker  City 

Corvallis 

Point  Adams 

Tillamook  Rock. 


Pennsylvania : 

Altoona 

Berks  (Aummit  of  Blue  Ridge 
Mountains). 

Carlisle 

Catasauqua 

Chambersburg , 

Cresson 

Easton 

Franklinville 

Gallatin 

Qreensborough 


Harrisburg.. 


Heilmandale 

Hummelstown 

Kutztown  (Keystone  State  Nor- 
mal School). 

Locust  Mountain 

Media 

Mount  Pisgah  (Bradford 
County). 

Mount  Pleasant  (Mount  Pleas- 
ant Academy). 

Tionesta 

Wilkesbarre 

South  Carolina: 

Aiken 


Georgetown 

Laurens.. 

Tennessee: 

Bristol 

Glarksville 

Moffbt 

Sewanee   (University    of 
South). 


the 


Tennessee 
Texas: 

Abilene , 

Belton , 

Caddo  Peak.. 
Comfort 


Bidge.. 


Corpus  Christ! 

Fort  Worth 

Galveston  (north  and  west  of).. 

Lampassas 

San  Antonio 


Utah: 

Beaver  City 

Ogden 

Vermont : 

ABcatney  Mountain 


Feb.  17,1»72 
Sept.  9,1881 

May  4,1876 
Sept.  11, 1871 
June  12, 1871 
Jan.  10,1885 
Aug.  15, 1871 
Dec.  1,1882 
Feb.  17. 1872 
Dec.  28, 1872 
Jan.  10,1873 
Aug.  15, 1871 
Feb.  26,  l&Sl 
Oct.  29,1881 
Apr.  1,1872 
June  10, 1879 
Sept.  13, 1872 

Nov.  20. 1884 
Oct.  1,1883 
Mar.  2,1876 

Aug.ll,l«l 

Feb.  9,1884 
Apr.  8.1881 

July  16, 1872 
Sept  2,1872 
Mar.  31, 1875 
Aug.  22, 1884 
No  date. 

Aug.  16, 1871 
Dec.  21,1881 
June  29. 1876 
June  10, 1872 
June  26, 1877 
Apr.  22,1881 
Dec.  17,1881 
Oct.  17,1884 
June  13, 1883 

Feb.  26,1884 

May  28, 1879 

I  Nov.  28, 1883 

Sept.  2,188U 

Sept.  6,1880 

Nov.  16, 1880 

Mar.  24, 1885 

May  25, 1881 

Mar.   6,1873 

,  Feb.  14,1883 

I  July   1,1884 

!  July   8, 1872 
Apr.  26,1879 

'May  24, 1881 


VermonV— Continued . 

Bennington  (Mount  Anthony).. 

Burlington 

Northfield  (Norwich  Univer- 
sity). 

Mount  Killington 

Mount  Mansflcld 

Randolph  (State  Normal 
School). 

Stowe 

Virginia: 

Bald  Knob  (Giles  County) 


Date. 


Blacksburg 

Charlottesville    (University  of 
Virginia). 

Christianburg. 

Danville 


Elliott's  Knob 

ItfanasMis 

Mountains  (additional  stations 
on). 

Mount  Lake 

Richmond 

Staunton 


Winchester 

Washington  Territory: 
Cape  Disappointment... 


Cape  Hancock... 
PortTownsend.. 


Seattle 

Semiahmoo.... 
Walla  Walla. 
West  Virginia: 
Oorado 


Maywood 

Wisconsin : 

Bailey's  Harbor.. 


Chrlton ., 


Fond  du  Lac 

Hingham 

Janesville 

Mineral  Point 

Oshkosh 

Palmym 

Prairie  du  Chien 

Ripon  (Ripon  College) . 


Wyoming: 

Fred  Steele,  Fort 

Miscellaneous : 

Atlantic  Ocean 

Chippewayan,  Fort  (Canada).... 

Havana,  Cuba- 

Prince  Albert  (North  Saskatch- 
ewan River,  Manitoba). 

State  Agricultural  College 


Jan.  27,1875 
July  1,1884 
Mar.  15,  lt$72 

Dec.  17,1884 
'  I>ec.  25. 1884 
Mar.  14,1881 

Dec.  22,1876 

July  21,1874 

Dec.  22, 1876 

!  Dec.  22,1883 

I  Mar.   2,1878 

!  Aug.  15. 1871 
Dec.  13, 1875 

■July  15,1*79 
May  23, 1H82 

I  May  23, 1879 
Dec.  27, 1871 

I  May  17, 1871 

I  July  21, 1874 
'  Apr.  8,  1871 
I  Aug.  15, 1871 
Oct.  9,  1882 
I  Aug.  15, 1871 

Sept.  80,1873 

Dec  9,  1881 
.  Feb.  12, 1882 
[  Mar.  8,  1878 

l>cc- 16, 1878 
I  Dec.  17, 1878 
I  Mar.  5,  18S0 

Oct.  26,  1878 
No  date. 

Feb.  9,  1876 

June  10, 1876 
Nov.  21, 1876 
Oct.  15,  1883 

Feb.  16, 188S 
Apr.  16, 188S 
Jan.  8,  1888 
Mar.  25,1895 
Jan.  10,  1874 
Jan.  26,  1874 
Dec.  15, 1874 
Apr.  19,  1875 
Aug.  7,  1881 
Dec  1,  1873 
Jan.  22, 1875 
May  19, 1874 
Feb.  27, 1884 
July  21, 1877 
Feb.  5,  1878 
Feb.  29, 1878 

Feb.  24, 1881 

Aug.  12, 1882 
Sept.  11, 1882 
Sept.  14, 1882 
Aug.  31, 1883 

Feb.  29, 1873 


Digitized  by  CjOOQ IC 


REPORT   OF   THE   CHIEF   SIGNAL   OFFICER. 


657 


Appendix  64  d. 

Meteorological  data  were  fnmislied  208  different  personB  duriDg  the  year  ending  June 
30,  1885,  at  their  request,  for  the  following  porpoeee,  viz: 

To  be  used  in  State  or  United  States  courts  as  evidence. 

To  be  used  in  compiling  works  or  publications  on  meteorology,  hygiene,  agriculture, 
manufactures,  commerce,  &c. 

To  assist  in  manufactures,  the  prosecution  of  the  arts,  and  advancement  of  the 
sciences. 

To  settle  questions  as  to  the  relations  of  meteorology  and  agriculture. 

In  deciding  the  cause  and  locating  the  responsibility  in  railroad  and  marine  disasters. 

In  fixing  the  responsibility  of  damage  to  freight  in  transit  by  common  carriers. 

In  acquainting  immigrants  with  the  climatology  of  districts  open  to  settlement. 

In  informing  invalids  of  the  desirability  of  the  meteorology  of  sections  affecting  their 
diseases. 

Miscellaneous  purposes. 


Appendix  64  e. 

List  of  boards  of  trade^  chambers  of  eommercej  and  other  organizations  which  had  on  June 
30,  1885,  meteorological  committees  to  confer  with  the  Chief  Signal  Officer  of  the  Army. 


Place. 


Name  of  organixation. 


Committee. 


Albany,  N.Y.. 

Alpena,  Mich.. 

Astoria,  Oreg.. 
Atlanta,  Ga 


Aufrusta.Ga 

Baltimore,  Md . 


Block  Island,  R.  L... 

Boston,  Mass 

Buffalo,  N.Y 


Charleston,  S.  C. 
Do 


Charlotte,  N.C 

Chattanooga,  Tenn.. 


Chicago,  111 

Cincinnati.  Ohio.. 

Cleveland,  Ohio... 

Columbus,  Ohio... 

Concordia.  Kans.. 

Denver,  Colo 


Des  Moines,  Iowa... . 


Detroit,  Mich 

Dubuque,  Iowa.. 


Duluth,Minn.. 


Erie,  Pa 

Orand  Haven, Mich.. 


TIuron.Dak 

Indiannpoli.s,  Ind .. 
Indianola,  Tex 


Board  of  Trade 

Board  of  Underwriters.. 


Chamber  of  Commerce 

Board  of  Trade  and  Acad- 
emy of  Science. 

Cotton  Exchange 

Board  of  Trade 


Society  of  Arts 

Merchants'  Exchange 

Chamber  of  Commerce.. 
Merchants'  Exchange 

Chamber  of  Commerce.. 


Iron,  Coal,  and  Manufact- 
urers' Association. 


Board  of  Trade 

Board  of  Trade  and  Trans- 
portation Committee. 
Board  of  Trade 


Board  of  Trade.. 


Chamber  of  Commerce.. 


Board  of  Trade.. 


Board  of  Trade.. 
Board  of  Trade.. 


Board  of  Trade.  . 
Board  of  Trade... 


Board  of  Trade.. 
Board  of  Trade. 
Board  of  Trade.. 


Charles  B.  Tillinghast,  J.  Townsend  Lan- 
sing, Walter  MoEwan. 

Henry  S.  Sease,  John  N.  Kelley,  J.  D. 
Holmes,  B.  P.  Luce,  Charles  H.  Luce. 

Dr.  A.  C.  Kinney. 

B.  W.  Frobel,  J.  T.  Henderson,  R  J.  Red- 
ding. 

G.  W.  Crane,  J.  M.  Andernon,  J.  J.  Dicks. 
George  J.  Appold,  D.  L.  Bartlett,  Germon 

H.  Hunt.  Frank   H.  Jenkins,  D.  T. 

Busby. 
B. B.Mitchell,  Ray  S. Littlefield,  Charles 

E,  Perry. 
Prof.  William  H.  Niles,  Jacob  A.  Dresser, 

George  L.  Roberts. 
Nathan   C.  Simons,  Frank   W.  Fiske, 

Charles  H.  Arthur. 

C.  Gravely,  F.  W.  Dawson,  A.  D.  Cohen. 
George  W.  Bell,  T.  Follett  Ware,  John 

Dougherty. 
T.F.Drayton,  S.A.Cohen,  W.W.Flem- 
ming. 

D.  W.  Chase,  J.  F.  Bennett,  A.  M.  Johnson, 
S.  R.  Read,  C.  E.  James.  T.  A.  Snow,  G. 
G.  Moore. 

W.  S.  Seavers,  W.  D.  Gregory. 

T.E.  Li  vezey, George  C.Clement8,Charles 

H.  Law,  Alexander  Hill,  A.  M.  Dolph. 
B.  T.  Lyon,  Capt.  W.  B.  Quyles,  R.  K. 

Winslow. 
George  W.  Twiss,  George  Cole,J.  B.  K. 

Conelly. 
B.  H.  McEckron,  Theo.  Laing,  Prof.  T.  A. 

Sawhill. 
Charles   F.  Wilson,  Ed.  L.  Scholtz,  J.  B. 

Reverdy,  Samuel  A.  Fisk,  M.  D. ;  L.  E. 

I^mon,M.D.;  J.H.Kimball. 
J. P. Bush nell, secretary;  S.A.Robertson, 

W.A.Warlleld. 
T.P.Hall,J.W.Flynn. 
Dr.  A.  Horr,  T.  W.  Ruete,  S.  M.  Langwor- 

thy. 
Waller  Van  Brunt,  Owen    Fargueson, 

Bcnj.  R.  Clarkson. 
H.S.Jones,  Jos.  Johnston.CharlesJarecki. 
Hon.  Dwight  Cutler,  T.  W.  Kirby,  Will- 
iam Wallace.  , 
John  Cain,  Augustine  Dovis,Hon.  Geo. 

W.  Sterlinor. 
George  W.  Sloan,  A.  J.  Halford,  James R. 

Carnehan. 
H.  J.  Huck,  Emile  Reiflert. 
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Place. 


Name  of  Qivanization. 


Committee. 


Jacksonville,  Fla.. 
La  Crosse,  Wis 


Leavenworth,  Kaus ., 
Los  Angeles,  Cal , 


Louisville,  Ky . 
Do 


Lynohburg,  Va..  ,\.. 
Memphis,  Tenn 


Do 

Milwaukee,  AVis.. 
MobUe,Ala 

Do 

Nashville,  Tenn... 


New  Haven,  Conn... 
New  London,  Conn.. 


New  Orleans,  La.. 


Do.. 
Do.. 


New  York  City ... 

Norfolk,  Va. 

Omaha,  Nebr 

Oswego,  N.  Y 

Pensacola,  Fla 

Philadelphia,  Pa.. 
Pitteburg,  Pa 


Portland,  Me 

Portland,  Oreg . 


Rochester,  N.  Y 

»an  Diego,  Cal 

Sandusky,  Ohio , 


San  Francisco,  Cal.. 

Savannah,  Ga 

Shreveport,  La 

Saint  Louis,  Mo 


JaoksonviUe     Board     of 

Trade. 
Board  of  Trade.....'. 


Board  of  Trade 

Los    Angeles    Bosfd    pf 

Trade. 
Board  of  Trade 


Polytechnic  Society..... 


Chamber  of  Commerce . 
Cotton  Exchange , 


Merchants'  Exchange 

Milwaukee    Chamber    of 

Commerce. 

Mobile  Cotton  Exchange... 

Mobile  Ofaamber  of  Com* 

mcrce. 
Mercliants*  Exchange 


Cliamber  of  Commerce . 


Cotton  Exchange .... 

Produce  Exchange  . 
Sugar  Exchange 


Cotton  Exchange 

Norfolk  and    Portsmouth 
*  Cotton  Exchange. 
Board  of  Trade 


Board  of  Trade 

Board  of  Trade  and  Ex- 
change. 

Philadelphia  Maritime 
Excliange. 

Coal  Exchange 


Board  of  Trade 

Chamber  of  Commerce  and 

Board  of  Trade. 
Merchants'  Exchange 


Society  of  Natural  Hi.story. 
Board  of  Trade  and  City 

Council. 
Chamber  of  Commerce 


Savannah     Cotton    Ex- 
change. 
Cotton  Exchange 


..i  Merchants'  Exchange.., 


Do Cotton  Exchange.. 


Saint  Paul,  Minn... 

Toledo,  Ohio 

Vicksburg,  Miss.... 
Wilmington,  N.  C. 
Yankton,  Dak 


Saint   Paul    Chamber    of 

Commerce. 
Toledo  Produce  Exchange. 


Chamber  of  Commerce . 


Dr.  A.  8.  Baldwin,  Reed,  Clark,  Bower, 

Fuerlie. 
D.  A.  McDonald,  John  Ran,  J.  H.  Bler- 


Dr.  R.  J.Brown,  Judge  L.  Hawn,  L.  Havo. 

Eugene  Germain,  Vinton  L.  Mitchell,  W. 
A.  Clinton. 

WiUiam  Cornwall.  Jr.,  J.  B.  Speed,  Gra- 
ham Wilder,  J.  A.  Tanner,  B.H.  Bowen, 
Nick  Pinxer.  R*.  M.  Kelly. 

E.  A.  Grant.  M.  D.,  LL.  D. ;  Prof.  J.  A. 
Tanner,  M.  D.;  Prof.  H.  W.  Eaton, 
Ph.D. 

R.  H.  T.  Adams,  Joseph  Cohn,  WUIiam 
Hunt. 

D.  P.  Hadden,  John  D.  Milbnm,  J.  J. 
Freeman,  H.  A.  Hamilton,  M.  Gavin, 
James  Yonge,  L.  A.  Scarbrougb,  A.  A. 
Paton,  John  Overlon,  jr.,  B.J.  Semmes. 

A.  J.  Livermbre,  J.  F.  Frank,  A.  D.  Lang- 
staff. 

John  L.  Hathaway,  John  B.  Merrill, 
David  Vanoe. 

W.  H.  Gardner,  Adolph  Proskaner.  D. 
E.  Huger. 

Hon.  Peter  Hamilton,  W.  H.  Gardner,  E. 
O.  Zadek. 

J.  W.  Hopkins,  E.  D.  Hicks,  H.  W.  Grant- 
land. 

Henry  G.  Lewis,  Johnson  T.  Piatt. 

James  Fitch,  George  T.  Marehall.  H.  S. 
Bartlett,  E.  A.  Dclaney,  R.  M.  Water- 
man, Leonard  Smith. 

Jas.  A.  Renshaw,  chairman ;  J.  L.  Mo- 
Lean,  R.  S.  Dkv^  J.  P.  Dobbins. 

J.  T.  Brodnax,  H.  J.  Roman,  C.  H.  Allen. 

J.  Barkley,  B.  M.  King.  W.  B.  Bloomfield, 
P.  Lanaux,  W.  Henderson. 

Walter  T.  Miller,  Jas.  F.  Maury,  Wm.  P. 
Campbell. 

John  N.  Vaughan,  Adam  TredwelL 

Thomas   Gibson,    Andrew    Rosewater, 

Peter  Windheim,  F.  C.  Festner. 
J.  L.  McWhorter,  A.  S.  Failing,  W.  R 

Hosmer. 
Hon.  S.  C.  Cobb,  Hon  I.  M.  Tarble.  H. 

Baars. 
Charles  Gibbons,  jr.;  Edmund  D.  Smith, 

George  E.  Bartol. 
Richard  Barrows,  M.  E.  Lynn,  John  W. 

Risher. 
C.  H.  Farley,  M.  N.  Rich,  William  Senter. 
Rev.  Dr.  Geo.  H.  Atkinson,  E.  H.  Page, 

George  H.  Himos. 
John  Siddons,  H.  S.  Hebard,  George  Scho- 

fleld. 
Dr.  G.  W.  Barnes,  E.  J.  Buell,  a  J.  Fox. 
J.  O.  Moss,  C.  N.  Ryan,  R.  B.  Hubbard. 

William  L.  Merry,  JacobS.  Tabor.  W.  W. 
Dodge. 

C.  M.  Hoist,  A.  L.  Hartridge.  J.  X  Wilder. 

Col.  R.  H.  I/indsay,  Henry  Florsheim,  F. 
J.  Alcocke. 

D.  H.  Bartlett,  James  L.  Huse,  John  H. 
Carroll,  Frank  L.  Johnston.  Henry 
Laurey,  C.  S.  Rogers. 

I.  T.  Watson,  «r.;  0,  W.  Simmons,  H-  L. 
Rountree,  J.  H.  Cogswell,  C.  S.  Free- 
born, Thomas  S.  Meir.  W.  E.  Love. 

R.  O.  Sweeney,  Rev.  David  Breed,  M.  N. 
Kellog. 

W.  T.  Walker,  W.  H,  Bellman.  John 
Cummings. 

Capt.  E.  C.  Carroll,  Thomas  Mount,  Dr. 
Is.  W.  Howard,  J.  D.  Tieney. 

A.  H.  Van  Bokkelen,  Geo.  Harries,  Will- 
iam Ta  De  lloswt. 

.T.  C.  McVsiy,  cliairman.  president  First 
National  lianU;  A.  \V.  I^rber,  H.  G. 
Clark. 
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APPENDIX    6s. 


BEFORT  OF  THE  FACT  AND  INTERNATIONAL  BULLETIN  DIVISION. 


.     Office  of  the  Chief  Signal  Offickb, 

Washington,  D,  C,  July  1,  1885. 

In  this  division  are  prepared  the  Monthly  Weather  Review,  the  Summary  and  Review 
of  International  Meteorology,  and  the  International  Balletin. 

In  the  Review  are  discussed  the  general  weather  conditions  for  each  month  and  any 
abnormal  features.  The  tabulated  reports  and  charts  of  this  publication  are  of  the 
greatest  importance  to  all  interested  in  meteorology.  With  the  Review  for  August  was 
issued  a  new  chart  (No.  IV),  exhibiting  the  departures  from  the  normal  atmospheric  press- 
ure and  temperature;  this  chart  is  now  a  permanent  feature  of  the  Review,  and  its  issue 
has  elicited  lavorable  comment  from  meteorologists. 

The  Summary  and  Review  of  International  Meteorology  has  been  continued,  and 
efforts  are,being  made  to  bring  up  to  date  the  series  of  international  charts  (No.  Ill — 
storm  tracks)  accompanying  this  publication.  The  increased  amount  of  data  now  re- 
ceived (principally  marine  observations)  renders  possible  a  more  accumte  tracing  of  the 
storm  centers,  and  greatly  increases  the  value  of  the  charts. 

The  International  Bulletin  was  issued  during  the  year,  but  it  has  been  decided  to 
discontinue  its  publication  after  June  30, 1885;  the  issue  of  the  daily  international  chart 
(No.  I),  however,  will  be  continued,  the  map  being  onti  much  lai^er  scale  than  hereto- 
fore. For  the  names  of  chiefs  of  meteorological  services  of  the  different'countries  who 
have  rendered  valuable  services  in  the  execution  of  this  work,  see  Appendices,  which 
also  give  a  list  of  steamship  lines  co-operating,  and  complete  information  as  to  all  sources 
from  which  data  are  received. 

H.  H.  C.  DUNWOODY, 
FH,rst  Lieutenant  Fourth  Artillery  and  Assistant, 


Appendix  65  a. 

List  of  military  posts  from  which  monthly  meteorological  reports  have  been  received  at  the  office 
of  the  Chief  Signal  Officer  during  the  year  ending  Jane  30, 1885. 


MiUtary  posts. 

State  or  Territory. 

Military  posts. 

State  or  Territory. 

Abrfth&m  Lincoln • 

Dakota. 
California. 
Do. 

Florida. 

California. 

Michigan. 

California. 

Dakota. 

Wyoming. 

Texas. 

New  York. 

Texas. 

Now  York. 

Montana. 

Wyoming. 

California. 

New  York. 

Missouri. 

Oregon.                            | 
Colorado. 

Do. 
New  York. 
Nevada. 
Arizona. 
Maryland. 

Mojave 

Arizona. 

Al/HLtraz  Island.,, 

Monroe 

Virginia, 
Dakota. 

Ancrel  Ifll&n<l • 

Meade 

Mount  Vernon  Barracks 
1  Mason 

Alabama. 

B&Trancfis •••• 

California 

Benicia  Barracks 

Niagara. 

Pembina 

New  York. 

Brady 

Dakota. 

Bidwell 

Plattsburg  Barracks 

Preble 

New  York. 

Buford 

Brldger. 

Presidio  of  San  Fran- 
cisco  

Brown 

California. 

CSolumbus 

Randall 

Dakota. 

Concho .... 

Reno 

Indian  Territory. 
Nebraska. 

David's  Island 

Robinson 

Ellis 

Shaw 

Montana. 

Fred  Steele.... 

Sisseton 

Snelling 

Saint  Francis  Barracks.. 
Sully 

Dakota. 

Hamilton 

Jeffb  rson  Barracks 

Minnesota. 

Florida. 

Dakota. 

Keogh -. 

Spokaiko 

Washington. 
Dakota. 

Klamath 

Tolten 

Lyon 

Townsend .       . . 

Washington. 
New  Mexico. 

Lewis. 

Union 

Madison 

West  Point 

New  York. 

McDermit 

Wingate 

New  Mexico 

McDowell 

Yates 

Dakota. 

McUenry 
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Appendix   65  b. 

T7ie  following  is  a  lift  of  post-offices  of  voluntary  observers  who  have  transmUied  montkiy  re- 
ports to  the  office  of  Vie  Chief  Signal  Officer  during  the  year  ending  June  30,  1885. 

[Their  names  are  published  in  the  Monthly  Weather  Review  issued  from  this  office.] 


Post-office. 


Antrim 

Ashwood 

Amherst  (8) 

Anna. 

Accotinlc 

Albany 

Austin 

Albany 

Archer 

Austin 

Andersonville.. 

Allison 

Aiken 

Auburn 

Atohison 

Ainsworth 

Athens 

Ann  Arbor. 

Albion 

Altoona 

Ashville 

Ashland 


Beloit 

Blooming  Grove.. 

Bunker  Hill 

Blue  HUl 

Bethel 

Brevard 

Blakeley 

Belvidere 

Burlington 

Bandon 

Blacksburg 

Blue  Lake .. 

Birmingham 

Boyne 

Bird's  Nest 

Bruington 

Birmingham 

Brattl  eborough.. . . . 

Buchanan 

Braddock 

Bristol 

Belmont 

BeniU<k 


Cumberland 

Charlotte 

Cambridge 

Cornish 

Catawissa 

College  Hill 

Clay  Centre 

Cresco 

Cooperstown 

Carson  City 

Curryville 

Cleveland 

Cincinnati 

Cedar  Rapids  (2)  . 

Coliinsville 

Chambersburg 

Chapel  Hill 

Caldwell 

Cleburne 

Contoocook 

Conception 

Crete 

Chester 

College  City 

Curric 

Clinton 

CUrksvUle 


State  or  Territory. 


New  Hampshire. 

Tennessee. 

Massachusetts. 

Illiniois. 

Virginia. 

Oregon. 

Tennessee. 

New  York. 

Florida. 

Texas. 

Georgia. 

Kansas. 

South  Carolina. 

New  York. 

Kansas. 

Washington. 

Georgia. 

Michigan.    '^ 

Idaho. 

Pennsylvania. 

North  Carolina. 

New  Hampshire. 

Wisconsin. 

Pennsylvania. 

Illinois. 

Massachusetts. 

Connecticut. 

North  Carolina. 

Washington. 

New  Jersey. 

Vermont. 

Oregon. 

Virginia. 

California. 

Alabama. 

Michigan. 

Virginia, 

Dq. 
Michigan. 
Vermont. 
Michigan. 
Colorado. 
New  Hampshire. 

Do. 
North  Carolina. 

Maryland. 
Vermont. 
Mosfuichusctts. 
Maine. 

Pennsylvania. 
Ohio. 
Kansas. 
Iowa. 

New  York. 
Nevada. 
Missouri. 
Ohio. 
Do. 
Towa. 
Illinois. 
Pennsylvania. 
North  Carolina. 
New  Jersey. 
Texas. 

New  ilampsliirc. 
Missouri. 
Nebraska. 
Minnesota. 
California. 
Minnesota. 
Indiana. 
Texas. 


■:i  N 


Post-office. 


Carthage 

Comfort 

Cbarleston 

Colorado  Spring.. 
Clyde  


DeSoto 

Dyberry  

Des  Moines 

Dudley 

Dorset 

Driflon 

Dillingersville.... 
Dale  Enterprise . 

DeerUeld 

Dover...., 


State  or  Territory. 


Embarras 

Eola 

Emporia 

Eramittsburg... 

Edgington 

Elk  Falls. 

Easton  (2) 

Ellensburg 

East  Portland . 

Elk  Park 

Fremont 

Fort  Scott 

Factorj'ville    .. 

Franklin 

Fort  Wayne .... 

Forsyth 

Fall  River 

Frankfort 

Fallsington 

Fallston 

Fort  Madison... 
Fort  Collins .... 

Franklin 

Fall  Brook 

Fayettcville .... 

Flat  Rock 

Fairbury 


Missouri. 

Texas. 

Illinois. 

Colorado. 

Ohio. 

Nebraska. 

Pennsylvania. 

Iowa. 

Massachusetts. 

Vermont, 

Pennsylvania. 

Do. 
Virginia. 
Massachusetts. 
New  Jersey. 

Wisoonsin. 

Oregon. 

Kansas. 

Maryland. 

Illinois. 


Oermantown 

Genoa  

Gardiner 

Guttenberg 

Grampian  Hills  . 
Grand  Coteaii  .... 

Gnrrclsvillc 

Greensborouffh ... 
Green  Springs.... 

Guilford 

GallinaM  Spring... 
Gnvnd  Junction  . 


Heath  

11  Hillsdale 

|l  Ilclvotia 

I  Humboldt  (2i 

i;  Haverford  C;ollege.. 
"  Highlands 

Iluniplirey 

Ilnhiu'villo 

Iludroii  

riyclosvUli'  

.  IIrtSti!l:4': 

Ilira;n 

'  Hartford 

I  Ilolton  

ij  Harvard 

II  Harrisville 


1 


Pennsylvania. 

Washington.  , 

Oregon. 

North  Carolhia. 

Nebraska. 

Kansas. 

New  York. 

Pennsylvania. 

Indiana. 

Georgia. 

Massachusetts. 

Kentucky. 

Pennsylvania. 

Maryland. 

Iowa. 

Colorado. 

Wisconsin. 

(\ilifornia. 

Arkansas. 

North  Carolina. 

Nebraska. 

Pennsylvania. 

Nebraska. 

Maine. 

Iowa. 

Pennsyh-anin. 

Louisiana. 

Ohio. 

Alabama. 

Do. 
Indiana. 
New  Mexico. 
Colorado. 

Massachusetts. 

Michigan. 

West  Vir..;in»a. 

Iowa. 

Pcr.nsyU-ania. 

North  (;7art)lina. 

New  York. 

Pennsylvania. 

Michigan. 

Cnlifornia. 

Minnesota. 

Ohio. 

C^onnecticut. 

Kans^a**. 

Nebraska. 

Michigan. 
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ThefoUowing  is  a  list  of  post-offices  of  voluntary  observers  who  hare  transmitted  monthly  re- 
ports to  the  office  of  the  Chief  Sujnal  Officer,  <fec.— Continued. 


Po0t-oifloe. 


Hnntsville 

Honey  Qrove.... 


Indlanola.. 

Ithaca  (2) 

Independence . 
Independence . 

Ionia  

Independence . 


Jacksonborough. . 

Johnsontown^ 

JeflTeraonville 

JefTerBon 


Kalamasoo  ...^ 

Klamath  Agency.. 

Kiantone 

Kellys... 


Lansing:  (2) , 

Logan , 

Lawrence 

Lunenburg 

Lenoir 

Laconia. 

Logansport 

Lafayette 

Leetsdale 

Limona 

Lanr>ast«r 

I>eaven^rorth. . 

Liberty  Hill 

Luling 

LeRoy 

Lexington 

Lincolnton 

Ix>icest«r ». 

La  Grange 

I^ke  Village... 
Loe  Angelea.... 


McDonogh ., 
all... 


Marsbair 

Minneapolis 

Manitowoc 

Mayport 

Marengo 

Mendou 

Mount  Ida 

Manhattan  (2) 

Muscatine 

MoorestowTi 

Mount  Vernon.. .. 

Morr1«ton 

Mattoon 

Marion 

Monticello 

Mountain  ville 

Mendon 

Marquette 

Madison 

Milan 

>Iottville 

Manchester. 

Blanistique 

Milledgeville 

Maud...... 

Maynard 

Manatee 

Mauzy 

Madison 

Moorestown 

Mahanoy  Plane . 
Medora 


Northfield Minnesota. 

Xeillaville Wisconsin. 

Xcwport Vermont. 

Xortnport Michigan. 

Xorth  Lewisburg Ohio. 

10048  SIG 36 


State  or  Territory. 


Texas. 
Do. 

Iowa. 

New  York. 

Iowa. 

Kansas. 

Michigan. 

Missouri. 

Ohio. 
Virginia. 
Indiana. 
Ohio. 

Michigan. 
Oregon. 
New  York. 
North  Carolina. 

Michigan. 
Iowa. 


Vermont. 
North  Carolina. 
Indiana. 

Do. 

Do. 
Pennsylvania. 
Florida. 
Wisconsin. 
Kansas; 
Louisiana. 

Do. 
New  York. 
Michigan. 
North  Carolina. 
Massachusetts. 
Indiana. 

New  Hampshire. 
California. 

Maryland. 

Michigan. 

Minnesota. 

Wisconsin. 

Florida. 

Illinois. 

Massachusetts. 

Arkansas. 

Kansas. 

Iowa. 

New  Jersey. 

Iowa. 

Dakota. 

Illinois. 

Virginia. 

Iowa. 

New  York. 

Michigan. 

Nebraska. 

Wisconsin. 

Tennessee. 

Michigan. 

Iowa. 

Michigan. 

Georgia. 

Kansas. 

Iowa. 

FloHda. 

Indiana. 

Nebraska. 

Michigan. 

Pennsylvania. 

Dakota. 


Post-office. 


New  Ulm 

North  Volney 

New  Bedford 

Nephi 

Newi>ort , 

New  Athens 

Nayatt  Point 

North  Colebrook.. 
Norfolk 


State  or  Territory. 


Texas. 
New  York. 
Massachusetts. 
Utah. 
Florida. 
Ohio. 

Rhode  Island 
Connecticut 
Do. 


Orono Maine. 

Oakland j  California. 

Oskaloosa '  Iowa. 

Ogretta North  Carolina. 


Ottumwa.. 

Oswego 

Oroviile.  .. 


Peoria , 

Port  Jervis 

Penn  Yan 

Phillipsbnrg 

Pierce  City 

Paterson 

Pro  Tern 

Poway 

Princeton 

Portsmouth 

Princeton 

Peru 

Pueblo 

Puerto  de  Luna.... 

Providence 

Prairie  du  Chien.  . 

Palo  Alto 

Princeton  (2) 

Point  Pleasant 

Pacolet 

Post  Mills 


Quakertown.. 
Quitman 


Rowe 

Rockford 

Ripon 

Readington.  .... 

Red  Willow 

Richardton 

Richmond 

RhsingSun 

Raleigh 

Round  Grove... 

Readville 

Reed  City 


Somerset 

South  Orange.. 

Sandusky 

Snowville 

Southington.... 

Savannah 

Salina 

Swan  wick 

Strafford 

Stateburg 

Salinas  City .... 

Somerville , 

State  College... 

Sacramento 

Stockham 

Swartz  Creek.. 

Sussex 

Spiceland. 

Sunman 

Springfield 

Sycamore 

Sandwich 

Statesville 

Syracuse 

Salem 


Iowa. 

Kansas. 

California. 

Illinois. 
New  York. 

Do. 
New  Jersey. 
Missouri. 
New  Jersey. 
Missouri. 
California. 

Do. 
Ohio. 

Massachusetts. 
Nebraska. 
Colorado. 
New  Mexico. 
Rhode  Island. 
Wisconsin. 
Mississippi. 
New  Jersey. 
Louisiana. 
South  Carolina. 
Vermont. 

Pennsylvania. 
Georgia. 

Massachusetts. 

Illinois. 

Wisconsin. 

New  Jersey. 

Nebraska. 

Dakota. 

Kei3tucky. 

Indiana. 

North  Carolina. 

Iowa. 

Massachusetts. 

Michigan. 

Massachusetts. 

New  Jersey. 

Ohio. 

Virginia. 

Connecticut. 

Ohio. 

Kansas. 

Illinois. 

Vermont. 

South  Carolina. 

California. 

New  Jersey. 

Pennsylvania. 

California. 

Nebraska. 

Michigan. 

Wisconsin. 

Indiana. 

Do. 
Arkansas. 
Illinois. 

Do. 
North  Carolina. 
New  York. 
New  Jeney. 
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l%e  foBowimg  i$  a  Utt  of  pottrofflces  of  votuntarjf  observen  who  haoe  tramsmitted 
reporU  to  the  office  of  the  Chief  Signal  Officer,  <l^.— Contiiiiied. 


State  or  Territory. 


flherlook 

Sterling ."J!!!!'.!!! 

Sammlt 

South  Bethlehem. 

Stowe. ~ -.. 

South  EvAOSton... 
Seward. -.. 

TrftTerse  Olty 

Thomville... 

TopclOL. 

Tftllahni^w  

Taunton 

Terre  Haute 

Troy «.. ...... 

Tamaqua. 

Tucson 

Tecumaeh 

I^AOoma. M 

Tiffin 

Tower  House 

Variety  MiU&. 

Vevay 

Vermillion... 

Voluntown , 

Vermillion. 

Vineland 

Woodstock 

West  Chester.. , 

Weldon 


HissonrL 
Oalifomia. 


Virginia. 

PennsylvaniA. 

Vermont. 

IlUnois. 

Nebraska. 

Michigan. 
I>o. 


Florida. 
Ifaesacbusetts. 
Indiana. 
Pennsylvania. 

Do. 
Arizona. 
Nebraska. 
Washington. 
Ohio. 
California. 

Virginia. 
Indiana. 
New  York. 
Connecticut. 
Dakota. 
New  Jersey. 

Maryland. 
Pennsylvania. 
North  Carolina. 


WnUamatown... 

Wabash. 

WestborougfaM.. 

Wytheville  (2) 

Waahington  (5).. 

White  Plains. 

Wellsburg 

WesterviUe.. 

Wellington 

Woodstock. 

Wcllsborough  .....^.. 

Worcester 

Wauseon. 

Weir's  Bridge. 

Woodstock 

Wolfborough.. 

Wilkesbarre 

Webster , 

West  Bend. 

Wausan. 

Wyandotte ,.. 

Westmoreland 

Warrenton 

Wilton  Centre , 

I   West  Union 

,  Waterville 

Washington.. «.. 

AVysox 

Wentworth.. 


Vizginia. 

District  of  Oolumbia. 

New  York. 

WestViiginia. 

Ohio. 


Vermont. 
Pennsylvania. 


Ohio. 

New  HampaMre. 

Do. 

Do. 
Pennsylvania. 
Dakota. 
Iowa. 
WisoMBain. 


Do. 

MiflBOOTi. 

niinoia. 
Iowa. 
Maine. 
Pennsylvania. 

Do. 
Dakota. 


Yates  Centre. 

'   Yutan 

ji  Yellow  Springs... 


Nebraska. 
Ohio. 


FOREIGN  COUNTRIES. 


Country. 

PosiK>ffloe. 

Country. 

Coal  Harbor 

British  Columbia. 
British  West  Indies. 
Canada. 

Mexico. 
Dutch  Quiana. 
Canada. 

OrandTiirk 

Paramaribo... 

Mount  Forest 

York  Factory.. 

Appendix  65  c. 


lAti  of  State  weaiher  servicefi  from  which  metearologieal  reports  have  been  received  at  the  effiee 
of  the  Chief  Signal  Officer  during  the  year  ending  June  30,  1885. 

Alabama  State  weather  service,  under  direction  of  Prof.  P.  H.  Mell,  jr.,  Anbnni,  Ala. 

Georgia  State  weather  service,  nnder  direction  of  J.  T.  Henderson,  commissioner  of 
agricoltare,  Atlanta,  6a. 

Illinois  State  weather  service,  under  direction  of  C.  F.  Mills,  secretary  of  the  State 
board  of  agriculture,  Springfield,  111. 

Indiana  State  weather  service,  under  direction  of  Prof.  H.  A.  Huston,  La&jette,  Ind. 

Indiana  volunteer  weather  service,  nnder  direction  of  Prof.  W.  H.  Kagan,  Greencastle, 
Ind. 

Iowa  State  weather  service,  under  direction  of  Prof.  Gustavus  Hiniicbs,  Iowa  City, 
Iowa. 

Louisiana  State  weather  service,  under  direction  of  Mr.  Robert  S.  Day,  New  Orleans, 
La. 

Michigan  State  weather  service,  under  direction  of  Dr.  H.  B.  Baker,  Lansing,  Mich. 

Minnesota  State  weather  service,  under  direction  of  Prof.  W.  W.  Payne,  Northfield, 
Minn. 

Mississippi  State  weather  service,  under  direction  of  Prof.  R.  B.  Fulton,  Oxford,  Mias. 

Missouri  State  weather  serviiie,  under  direction  of  Prof.  P.  E.  Nipher,  Saint  Louis,  Mo. 

Nebraska  State  weather  service,  under  direction  of  Prof.  G.  D.  Swezey,  Crete,  Nebr. 
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New  England  Meteorological  Society,  under  direction  of  Prof.  W.  Upton,  Providence, 
R.  I. 

New  Jersey  State  weather  service,  nnder  direction  of  Mr.  W.  E.  Cass,  Newark,  N.  J. 

Ohio  State  weather  service,  nnder  direction  of  Prof.  T.  C.  Mendenhall,  Columbus, 
Ohio. 

Tennessee  State  weather  service,  underd  irection  of  A.  J.  McWhirter,  commissioner 
of  agriculture,  Nashville,  Tenn. 


Appendix  65  d. 

lAd  of  foreign  meieroloffiodl  tmreaus,  oesseb,  and  stoHonsfirom  whieh  international  dmuHan^ 
one  obwrvatiom  have  been  received, 

Algeria  and  Tunis,  by  M.  Thivenet,  director  of  the  Meteorological  College  of  Sdenoe 
of  Algeria. 

Australia,  by  R.  L.  J.  Ellery,  director  of  the  observatory  at  Melbourne,  New  South 
Wales. 

Austria-Hungary,  by  Prof  Dr.  Julius  Hann,  director  of  the  Imperial  and  Royal  Can* 
tral  Meteorological  Institute  at  Vienna. 

Belgium,  by  J.  C.  Houzeau,  director  of  the  Royal  Observatory  at  Brussels. 

Brazil,  by  Prof.  E.  Cruls,  director  of  the  Imperial  Observatory  at  Rio  de  Janeiro. 

Great  Britain,  by  the  Meteorological  Council,  London,  Robert  H.  Scott,  F.  R.  S.,  sec- 
rotary. 

Canada,  by  Charles  Carpmael,  A.  M.,  F.  R.  A.  S.,  director  of  the  Magnetic  Observa- 
tory at  Toronto,  and  superintendent  of  the  Meteorological  Office  of  the  Dominion  of  Can- 
ada. 

Cape  Colony,  by  the  Meteorological  Commission  of  Cape  Colony  at  Cape  Town. 

Chili,  by  authority  of  the  secretary  of  public  instruction,  through  Francisco  Yidal 
Gormaz,  president  of  the  Central  Meteorological  Office  at  Santiago. 

China,  by  W.  Dorberck,  Government  astronomer,  director  of  the  observatory  at  Hong 
Kong,  and  by  .Maro.  Dechevrons,  S.  J.,  director  of  the  Meteorological  Observatoiy  at 
Zi-Ka-Wei. 

Denmark,  by  Adam  Paulsen,  diroctor  of  the  Royal  Danish  Meteorological  Institute  at 
Copenhagen. 

Egypt,  by  Albert  Ismalun,  director  of  the  Laboratoiro  Eh^divial  du  Cairo. 

France,  by  Prof  E.  Mascart.  director  of  the  Central  Meteorological  Bureau  of  France. 

Germany,  by  Prof.  Dr.  G.  Neumayer,  director  of  the  German  Marine  Observatory  at 
Hamburg. 

Greece,  by  D.  K.  Kokkides,  director  of  the  Royal  Observatory  at  Athens. 

India,  by  H.  F.  Blanford,  meteorological  reporter  to  the  Government  of  India. 

Italy,  by  his  excellency  tiie  minister  of  agriculturo,  industry,  and  oommeroe,  through 
Prof.  P.  Tacchini,  director  of  the  Central  Meteorological  Office  at  Rome. 

Japan,  by  the  geographical  bureau,  department  of  the  interior,  through  I.  Aral,  di- 
rector of  the  Imperial  Meteorological  Observatory  at  TokeL 

Manritins,  by  C.  Meldrum,  secretary  of  the  Meteorological  Society  of  Mauritius. 

Mexico,  by  authority  of  the  secretary  of  public  works,  through  Senor  Mariano  B6r- 
cena,  director  of  the  Central  Meteorological  Observatory  at  Mexico. 

Netherlands,  by  Prof.  Buys  Ballot,  director  of  the  Royal  Meteorological  Institute  at 
Utrecht. 

Norway,  by  Prof.  H.  Mohn,  director  ot  the  Royal  Norwegian  Meteorological  Institute 
at  Christiania. 

Portugal,  by  J.  C.  de  Brito  Capello,  director  of  the  Meteorological  Observatory  of  the 
Infante  Dom  Luiz  at  Lisbon. 

Russia,  by  Prof  H.  Wild,  director  of  the  Imperial  Central  Physical  Observatory  of 
Russia  at  St.  Petersburg. 

Spain,  by  the  directory  of  the  Royal  Observatory  at  Madrid. 

Sweden,  by  Prof.  R.  Rubenson,  director  of  the  Royal  Swedish  Meteorological  Institute 
at  Stockholm,  and  by  Prof.  H.  H.  Hildebrandsson,  director  of  the  Meteorological  Observ- 
atory at  Upsala. 

Switzerland,  by  Prof.  E.  Grautier,  director  of  the  observatoiy  at  Geneva. 

Turkey,  by  A.  Coumbaiy,  eifendi,  director  of  the  Central  Observatoiy  at  Constanti- 
nople, and  by  Robert  H.  West,  B.  A.,  director  of  the  Lee  Observatory  at  Beirut. 

United  States  of  Colombia,  by  Eorign  R.  E.  Wright,  United  States  Navy,  in  behalf 
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of  the  General  Interooeanic  Canal  Company,  and  the  respective  observers  of  all  sub- 
series. 

British  Naval,  by  the  Meteorological  Coandl  of  London,  thiongh  Robert  H.  Sooit,  F. 
R.  8.,  secretary. 

Portagnese  Naval,  by  J.  C.  de  Brito  Capello,  director  of  the  Meteorological  Observatory 
of  the  Infante  Dom  Lniz  at  Lisbon. 

United  States  Navy,  by  the  honorable  the  Secretary  of  the  Navy,  through  Commodore 
John  G.  Walker,  U.  S.  N.,  Chief  of  the  Bureau  of  Navigation. 


Series. 


Algerian 

Australian 

Austro-Hungarlan 

Belfcian 

Braasilian.. 

British 

Canada  

Cape  Colony 

Chilian 

Chinese 

Danish 

SfPyptian 

French 

German 

Greek 

Indian 

Italian 

Japanese 

Mauritius , 


Stations 
reporting. 


Series. 


Stations 
reporting. 


12 
4 

1 
27 

1i| 

9  'l 

^|i 

18    I 

1  ', 
23  1' 
17 
23 

1 


Mexican 

Netherlands 

Norwegian 

Portuguese 

Russian 

Spanish '. 

Swedish 

Swiss 

Turkish 

United  States  of  Colombia 

United  States  sub-series 


2 
6 
4 
9 
40 
10 
6 
1 
4 
2 
6 


Total  number  of  foreign  stations  re-  j 

porting  daily J 

United  States  series ' 


83S 

185 


Total  number  of  stations  reporting 
daily  to  June  30, 1885  (land) 


SUMMARY.  • 

Number  of  vessels  reporting  in  the — 

British  navy 4S 

Portuguese  navy 1 

United  States  Navy S9 

Marine  reports  furnished  by  the  New  York  Herald  weather  service;  vessels 68 

Stfiamshipa,  sailing  vessels,  &c.,  reporting  direct  to  this  office ^ 419 

T  ^tal  naval  and  marine  reports  to  June  30, 1885 .• 665 

1  otal  land  stations  reports  to  June  80, 1885 468 

Total  number  of  international  reports  to  June  30, 1885 „..  llSi 
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APPEN  DIX    66. 

REPORT  OF  ASSISTANT  IN  CHARGE  OF  STUDY  DIVISION 

Study  Division,  Augtat  24,  1885. 
Sne:  I  have  the  honor  to  sabmit  the  accompanying  as  my  annaal  report  of  work  done 
in  the  Stndy  Division.    The  appendices  A  to  H  will  be  shortly  submitted  in  duplicate. 
Verv  respectfully  submitted. 

CLEVELAND  ABBE, 
Professor  and  Assistant, 
The  Chiep  Signal  Offioeb. 


Appendix  66  A. 

AnmuU  report  of  Study  Division^  June  30,  1886. 

PEBSONAL. 

During  the  past  fiscal  year  the  changes  in  this  division  have  been  as  follows: 
Professor  Marvin  was  assi^ed  to  duty  September  1,  1884,  and  was  transferred  to  the 
Physical  Laboratory  in  January,  1885;  Sergeant  Marbury  was  transferred  to  Marine 
Agency  December  11, 1884;  Corporal  Daniels  was  transferred  to  Marine  Agency  December 
3, 1884;  Private  Dilley  was  assigned  to  duty,  December  3,  1884. 

CONSULTING  8PBCLA.LIST8. 

Aa  occasion  has  required,  special  questions  have  been  referred  to  eminent  scientists  who 
have  kindly  acted  gratuitously  as  consulting  specialists. 

TABLES. 

The  tables  referred  to  this  division  for  preparation  and  revision  have  been  the  following: 

(1)  Tables  and  instructions  for  the  application  of  the  gravity  correction,  prepared  for 
use  on  and  after  January  1. 

(2)  The  revision  of  tables  for  the  computation  of  dew-point  and  humidity :  these  are 
now  being  prepared  conjointly  with  Professors  Ferrel  and  Marvin.  An  independent  in- 
vestigation of  one  portion  of  this  subject  has  been  prosecuted  by  Professor  Hazen  in  con- 
nection with  the  exposure  of  thermometers. 

(3)  The  annual  revision  of  the  table  of  monthly  constants  for  reduction  of  the  barom- 
eter to  sea  level  at  Signal  Service  stations  has  been  made  and  promulgated  as  General 
Orders  No.  6,  1885.  A  corrected  copy  of  this  table,  together  with  all  changes  made  up 
to  June  30,  is  submitted  herewith.  Improved  methods  /or  this  reduction  have  also  been 
prepared  and  recommended  by  me  for  adoption  in  place  of  the  monthly  constants  now  in 
use,  as  the  latter  often  give  very  objectionable  distortions  of  the  isobars.  Numerous 
smaller  tables  have  been  prepared  for  use  in  the  Fact  and  International  Bulletin  Division. 

INSTBUMENTAL  STANDABD8. 

The  general  question  of  the  construction  and  preservation  of  the  instrumental  stand- 
ards of  this  office  was  by  Instructions  No.  6,  1885,  transferred  to  the  Physical  Laboratory 
Division.  I  have,  therefore,  referred  to  that  division  with  appropriate  recommendations, 
such  unfinished  work  and  new  questions  as  refer  to  this  subject. 
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STANDARD    EXPOSUBES    AND    EBBOBS    DUE    TO    EXPOSUBE  AND    ESTABLISHMENT  OF 

INSTBUMENT8. 

(a)  Bmrameler. — No  changes  in  the  method  of  monnting  the  barometer  has  taken  place 
since  the  introdaction  of  the  barometer  box.  In  order  to>  ascertain  the  possible  inflaenoe 
of  wind,  and  especially  the  correction  for  the  effect  of  suction  up  a  chimney  uiwn  the 
pressure  within  a  room  in  direct  connection  therewith,  I  have  devised  the  form  of  monnt- 
ing mentioned  in  my  previous  reports,  and  recommend  that  a  trial  of  it  be  made. 

The  errors  incurred  in  changing  the  locations  of  barometers  at  stations  have  been  in- 
vestigated, and  a  report  submitted  from  which  it  is  seen  that  sometimes  comparisons  are 
not  at  present  made  with  sufficient  ^curacy  to  determine  instrumental  changes  leea 
than  O.Ul  or  even  0.02  inch. 

(&)  Thermom^cTS. — The  question  of  the  proper  exposure  of  thermometers  has  continued 
a  matter  of  careful  study  in  this  division.  Extensive  experiments  have  been  carried  on 
both  in  this  city  and  at  Fort  Myer  and  in  other  places.  A  report  on  the  work  accom- 
plished, embodying  the  results  of  all  the  experiments,  has  been  prepared  by  P2t>fess9or 
Hozen  and  published  as  Professional  Paper  No.  XVIII  (now  in  press).  As  a  practical 
application  of  the  results  of  these  investigations  an  improved  shelter  has  been  adopted, 
by  the  recommendation  of  a  special  board  of  officers,  especially  on  that  of  Proiessor 
Hazen,  and  has  already  been  supplied  to  many  Signal  Service  stations.  Continuous  at- 
tention is  also  devoted  to  the  locations  and  environments  of  thermometers  and  ahelteis 
and  many  improvements  have  been  made. 

The  special  board  just  alluded  to  has  decided  to  adopt  some  form  of  whirling  ther- 
mometer simultaneously  with  the  adoption  of  FerrePn  improved  psychrometric  tables. 

(c)  Anemometers. — These  have  always  been  established  at  Signal  Service  stations  as 
high  as  practicable  above  the  roof  or  ground.  Observations  have  shown  that  the  ve- 
locity of  the  wind  increases  quite  rapidly  up  to  an  altitude  of  about  100  feet,  and  after 
that  more  slowly.  No  uniform  altitude  for  location  of  anemometers  has  been  adopted 
nor  is  practicable,  but  a  method  of  reducing  all  records  to  a  standard  altitude  is  de- 
sirable. 

The  comparison  of  anemometers  on  station  with  the  standard  at  Washington  by  means 
of  subetandards  that  are  carried  by  inspecting  officers  has  never  yet  been  attempted  by 
this  service,  but  evidently  should  not  longer  be  neglected.  A  first  series  of  tJus  kind 
has  been  made  and  demonstrates  the  practicability  and  importance  of  such  work. 

From  measurements  made  as  to  dimensions  of  station  anemometers,  I  find  that  our 
recorded  velocities  are  in*  excess  by  about  20  i)er  cent,  of  their  true  value  as  computed  by 
Dohrandt^s  formula;  in  other  words  our  records  should  be  multiplied  by  the  factor  .85  to 
obtain  the  correct  velocities.  The  application  of  this  correction  will,  it  seems  to  me,  be 
an  important  improvement  in  our  work  and  a  proposition  to  the  next  International  Con- 
gress looking  to  the  general  adoption  of  a  similar  instrumental  correction  is  recommended 
by  me.  The  exact  determination  of  the  above  factor  for  each  anemometer  by  the  use  ot 
the  whirling  table  should  be  made  the  duty  of  the  Physical  Laboratory  as  soon  as  it  is 
practicable  to  establish  the  apparatus. 

As  requests  are  frequently  made  for  data  as  to  the  force  of  the  gusts  in  our  heaviest 
hurricanes  and  tornadoes,  to  the  observation  of  which  the  Robinson  anemometer  is  not 
adapted,  I  have  for  several  years  desired  to  con.struct  and  experiment  with  several  special 
forms  of  anemometers,  hoping  thereby  to  obtain  the  data  desired  by  builders  and  engineers. 
Apparatus  for  this  purpose  has  been  designed  and  its  construction  is  recommended  by  me. 

(rf)  Rain-gauge. — The  effect  of  variations  in  the  exposure  of  rain* gauges  hasbecai 
studied  by  special  observations  at  Mount  Washington  and  by  duplicate  records  made  at 
about  sixty  other  stations.  On  account  of  the  large  variation  due  to  roof  exposure  in  the 
collection  of  rain  and  snow,  it  may  become  necessary  to  establish  standard  rain-gauges 
in  open  fields  outside  the  cities  occupied  by  Signal  Service  stations.  Our  rainfall  as  at 
present  recorded  varies  from  what  appears  to  be  the  true  amount  by  percentages,  ranging 
from  40  per  cent,  deficiency  to  a  slight  excess.  The  remedies  for  this  are  (1)  improved 
exposures,  or  (2)  the  correction  of  present  records.  As  to  the  first,  efibrts  are  being  made 
wherever  possible  to  improve  the  exposure;  as  to  the  second,  acoiTOction  to  ftnnnal  aver- 
ages may  perhaps  be  obtained,  but  not  one  for  monthly  or  individual  record. 

DBOSOMETEB. 

In  answer  to  several  requests  for  apparatus  for  measuring  dew,  I  have  sketched  out  a 
simple  form  which  has  met  with  the  approval  of  Proi^sor  MendenhaU,  and  with  which 
he  has  promised  to  make  comparative  observations  with  a  standard  before  i«niing  to  sta- 
tions. 
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EVAPOBIMETKB. 

The  question  of  evaporation  from  water  and  snow,  and  especially  from  vegetation,  has 
continued  to  be  entirely  omitted  from  the  schedale  of  Signal  Service  observations.  This 
neglect  of  a  matter  in  many  respects  so  important  is  partly  explicable  by  the  difflcaltand 
unsatisfactory  nature  of  the  methods  of  observing,  and  partly  by  our  indulging  the 
hope  that  on  account  of  its  bearing  on  agriculture  the  matter  would  be  more  fuUy  taken 
up  by  the  agricultural  colleges  and  State  weather  services.  To  a  certain  extent  the  dif- 
ference between  the  wet  bidb  and  dew  point  on  the  one  hand  and  the  wet  bulb  and  dry 
bulb  on  the  other  gives  us  the  means  of  determining  the  general  character  of  the  pre- 
vailing evaporation.  Many  important  meteorological  problems  can  however  be  answered 
only  by  knowing  definitely  the  amount  of  evaporation  from  each  portion  of  the  earth's 
sur&ce.  I  therefore  consider  it  urgently  desirable  to  inaugurate  observations  on  this 
subject  at  a  number  of  selected  stations. 

SKY  COLORS. 

The  aocniate  observation  of  the  colors  of  the  sky  promises  to  give  important  informa- 
tion with  regard  to  the  vapor  and  dust  suspended  therein.  These  observations  should 
cover  not  only  the  blue  tints  recorded  by  the  use  of  Arago's  cyanometer,  but  also  the 
red,  purple,  and  green  that  are  frequently  observed.  Probably  some  modification  of 
Maxwell's  color  box  will  be  found  the  most  convenient  apparatus,  and  several  capable 
men  should  be  set  to  work  on  this  problem.  It  will  be  remembered  that  the  red  skies 
of  1883  found  us  wholly  unprepared  for  this  kind  of  observation,  a  misfortune  that  should 
not  be  allowed  to  happen  again. 

SPECTROSCOPE  AND  POLAEISCOPB. 

Each  of  these  instruments  offers  in  its  own  way  information  relative  to  the  moisture  in 
the  atmosphere  not  obtainable  from  other  sources.  Through  the  kind  co-operation  prof- 
fered by  Professor  Cook,  of  Dartmouth  College,  and  Professor  Pickering,  of  Harvard  Univer- 
sity, it  is  hoped  that  valuable  results  may  be  obtained  from  observations  with  the  mod- 
ified forms  of  these  instruments  that  have  been  devised. 

TIME. 

I  attended  as  a  delegate  the  International  Prime  Meridian  and  Time  Conference,  held 
in  this  city  in  October,  1884.  The  standard  clock  is  in  the  hands  of  the  makers  for 
necessary  alterations.  The  fire-proof  room  for  the  preservation  of  a  constant  tempemture 
around  the  clock  has  been  transferred  to  the  Stations  Division  for  the  storage  and  pres- 
ervation of  records.  On  January  1,  1885,  the  clocks  at  all  Signal  Service  stations  were 
set  to  the  time  of  the  seventy-fifth  meridian.  To  facilitate  this  change,  a  table  showing 
for  all  stiEhtions  the  difference  between  true  local  time  and  seventy-fifth  meridian  time 
was  prepared. 

ATMOSPHERIC  ELECTRICITY. 

At  a  national  congress  of  electricians  held  in  September,  1884,  in  Philadelphia,  I  pre- 
sented by  your,  instructions  a  statement  of  Signal  Service  work  in  atmospheric  electricity 
and  received  assurance  of  hearty  co-operation.  An  advisory  committee  was  appointed 
to  report  upon  an  international  system  of  observations  and  records.  The  observations 
of  ground  currents  at  Ooglaamie,  Alaska,  have  been  reduced  by  Professor  Trowbridge 
and  Sergeant  McRae  for  publication  in  Lieutenant  Ray's  report  of  his  work  at  that  sta- 
tion. Since  December,  1884,  the  subject  of  atmospheric  electricity  has  been  transferred 
to  the  hands  of  Professor  Mendenhall,  in  charge  of  the  physical  laboratory. 

SOLAR  RADIATION. 

A  standard  pair  of  cox^jugate  thermometers  was  ordered  during  the  previous  fiscal 
year,  and  although  not  yet  received,  it  was  decided  to  issue  early  in  the  present  year  the 
apparatus  already  on  hand  to  twenty  selected  stations  without  waiting  for  the  desired 
comparative  readings,  and  with  such  instructions  as  might  be  agreed  upon  and  recom- 
mended by  Professor  Ferrel  and  myself.  The  effect  of  the  great  variety  of  exposures 
that  must  inevitably  occnr  at  Signal  Service  stations  was  by  me  considered  to  be  likely 
sensibly  to  invalidate  the  results,  and  I  felt  it  necessary  to  ascertain  experimentally 
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what  method  would  be  practicable  for  overcoming  this  difficnlty.  Unfortunately,  the 
record  of  observations  bearing  on  this  matter  was  lost  in  the  confusion  incident  to  the 
fire  in  Febmaiy,  1885.  As  soon  as  this  work  can  be  repeated  and  a  uniform  method  of 
exposure  can  be  decided  on,  or,  still  better,  a  method  of  correction  for  the  peculiarities 
of  any  exposure,  it  will  be  practicable  to  issue  the  conjugate  thermometers  to  selected 
stations.  Meanwhile  the  importanceof  other  forms  of  apparatus,  especially  the  meth- 
ods of  chemical  reactions,  has  been  strongly  urged  by  agriculturists  because  of  their  more 
direct  application  to  the  growth  of  plants. 

The  duration  and  intensity  of  sunshine  constitutes  an  independent  phenomenon  hav- 
ing some  iK>intB  in  common  with  the  preceding  and  a  simple  form  of  sunshine  recorder 
less  expensive  and  more  certain  than  the  Campbell  recorder  is  very  desirable. 

MOUNT  WHITNEY  BESEBVATION. 

Proposals  have  been  received  from  responsible  parties  in  California  offering  to  secure  the 
equipment  of  a  full  station  on  the  Mount  Whitney  Reservation.  It  is  very  desirable 
that  this  should  be  accomplished  soon. 

THtJNDEESTORM  SUB-DIVISION. 

The  special  observation  and  study  of  thunderstorms  begun  last  year  by  Professor  Ha- 
zen,  with  the  kind  co-operation  of  the  Post-Office  Department,  has  been  carried  on  in 
the  thunderstorm  subdivision  with  valuable  results.  About  15,000  reports  on  postal 
cards  from  2,500  observers  have  been  received.  Monthly  summaries  of  thunderstorms 
are  compiled  for  insertion  in  the  Monthly  Weather  Review,  and  a  report  on  the  thundei^ 
storms  of  May,  1884,  has  been  published  as  Signal  Service  Note  No.  20.  A  partial  study 
of  the  storms  of  the  year  1884  was  completed  in  April,  and,  with  your  permission,  was 
presented  before  the  Philosophical  Society  of  Washington  as  a  summary  of  the  results 
thus  far  obtained  £rom  this  work.    This  paper  is  in  course  of  preparation  for  publication. 

TOBNADO  SUBDIVISION. 

The  methods  of  investigation  in  use  during  the  preceding  year  have  been  employed 
this  year  with  but  few  changes  or  additions. 

A  large  part  of  the  work  of  this  subdivision  consists  in  the  collection  of  data  relative 
to  tornadoes  and  other  violent  local  storms. 

During  the  past  year  461  additional  tornado  reporters  have  been  secured,  thus  making 
the  total  number  of  tornado  stations  1,307.  These  reporters  are  supplied  with  the  neces- 
sary blanks,  circulars,  and  envelopes  to  enable  them  to  render  reports  to  this  office  with- 
out expense  to  themselves  for  these  materials. 

In  the  prosecution  of  the  work  4,744  communications  have  been  sent  out  during  the 
year  and  2,770  letters  received,  together  with  1,023  regular  reports  filled  out  on  forms 
furnished  for  the  report  of  tornadoes  and  destructive  storms.  Additional  data  has  also 
been  obtained  from  newspaper  clippings  either  furnished  by  tornado  reporters  or  obtained 
firom  the  regular  file  of  papers  at  this  office;  several  hundred  such  clippings  have  been 
filed  in  tornado  scrap-books  during  the  year. 

Some  attention  has  been  given  to  the  collection  of  views  and  photographs  pertaining  to 
tornadoes;  519  have  been  obtained  and  placed  in  tornado  albums.  Seven  hundred  and 
twelve  tornado  reporters  have  been  supplied  with  State  maps  ibr  ihe  purpose  of  charting 
thereon  tornado  tracks  to  be  used  in  the  more  complete  description  of  such  storms. 

For  purposes  of  special  study  there  have  been  prepared  105  charts  showing  the  tem- 
perature and  direction  of  the  wind  at  numerous  stations  on  the  days  on  which  tornadoes 
occurred,  and  as  near  the  time  of  occurrence  of  the  tornado  as  it  was  x>ossible  to  obtain 
the  observations.     These  charts  are  for  the  years  1882,  1883,  and  1884. 

Preliminary  tornado  charts,  showing  the  relation  of  tornado  centers  to  areas  of  baro- 
metric minima  (4  charts  in  each  set)  were  prepared  for  the  tornadoes  which  occurred  on 
July  4  and  5,  August  2  and  28,  September  9  and  28,  1884;  January  11,  March  11,12,  27, 
and  28,  April  1,  19,  21,  22,  and  29,  1885;  the  total  number  of  charts  prepared  being  64. 

Daily  tornado  predictions  were  made  by  Lieutenant  Finley  in  1884  from  March  10  to 
August  1,  and  were  resumed  in  1885  on  June  1.  The  verification  of  these  special  pre- 
dictions and  the  calculation  of  the  proper  percentage  of  verification  has  been  careful ly 
considered. 

Professional  Paper  No.  XVI, ' '  Tornado  studies  for  1884, ' '  has  been  prepared  by  this  sub- 
division; this  contains  among  other  things  a  chronological  list  of  the  180  tornadoes  which 
occurred  during  the  yciir,  with  numerous  charts  showing  the  geographical  distributioa 
of  tornadoes  and  their  relation  to  burometric  minima.     Tornado  circular  No.  21  has  also 
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been  prcipared  and  issued  to  reporters;  this  contains  instructions  regarding  the  making 
of  comparative  observations.  Ten  monthly  abstracts  of  tornado  reports  have  been  pre- 
pared for  the  officer  in  charge  of  the  Fact  and  International  Balletin  Division  to  be  nsed 
in  the  preparation  of  the  Monthly  Weather  Review. 

Daring  the  year  all  back  reports  have  been  examined,  the  data  abstracted  and  en- 
tered in  the  tornado  record  books,  and  in  local  storm  record  books.  In  addition  to  these 
a  number  of  papers,  journals  and  other  records  on  file  in  the  Congressional  Library  have 
been  examined  and  storm  notes  collected  therefrom.  The  manuscript  meteorological 
records  at  the  Smithsonian  Institution  have  been  arranged  by  Professor  Baird  preparatory 
to  an  examination  of  them.  A  card  index  of  all  the  tornadoes  entered  in  the  tornado  rec- 
ord books  has  been  cohipiled.  A  list  of  names  and  addresses  of  all  tornado  reporters  is 
fhmished  herewith. 

BIBLIOOSAPHY  OF  METEOROLOGY. 

The  compilation  and  editing  of  a  complete  index  to  the  literature  of  meteorology  was 
assigned  to  Mr.  C.  J.  Sawyer  on  March  3,  1884,  under  my  general  supervision. 

The  material  then  on  hand  consisted  of  about  20,000  titles  contributed  by  Prof  G.  J. 
Symons,  of  London,  and  about  the  same  number  copied  by  myself  from  the  Catalogue  of 
scientific  papers,  published  by  the  Royal  Society. 

The  general  plan  of  further  work  on  this  subject  was  approved  by  you  as  follows: 
"All  additions  consistent  with  an  early  publication  to  be  secured;  scox)e  to  be  closely 
restricted  to  that  of  the  Symons  catalogue;  bibliography  to  end  with  the  year  1881; 
form  to  be  that  of  a  classed  subject  catalogue  with  full  author  index.  ^'  This  outlined 
plan  has  been  strictly  followed,  except  in  so  &r  as  tiie  want  of  an  appropriation  for 
printing  has  postponed  the  publication  of  the  work,  and  will  consequently  permit  a 
more  extended  collection  of  material. 

On  June  30,  1884,  the  number  of  accepted  titles  was  about  26,853,  after  rejecting  a 
large  number  of  duplicates,  and  all  of  those  relating  to  meteors,  earthquakes,  molecular 
physics,  and  other  extraneous  subjects,  but  retaining  terrestrial  magnetism.  The  work 
of  the  present  year  has  been  directed  mainly  to  the  correction  and  completion  of  de- 
fective titles  and  the  collection  of  new  ones. 

For  the  latter  purpose  special  attention  has  been  paid  to  the  serial  literature  previous 
to  1800,  and  subsequent  to  1B63.  To  do  this  it  has  been  necessary  personally  to  exam- 
ine the  libraries  at  Washington,  Baltimore,  and  Philadelphia;  the  libraries  of  other  cities 
will  probably  need  to  be  examined  in  like  manner.  A  sammarized  list  of  additions 
to  the  bibliography  is  given  in  Appendix  C,  which  shows  20,338  new  titles  added  during 
the  year. 

Besides  the  above  new  titles,  there  are  on  hand  about  7,414  cards  not  yet  examined  for 
duplicates,  the  net  addition  from  which  will  probably  not  be  large. 

The  correspondence  of  the  year  has  resulted  in  many  very  valuable  contributions  from 
scientists  and  librarians  in  this  country  and  abroad. 

To  insure  accuracy  in  the  case  of  living  writers,  efforts  ha^e  been  made  to  obtain  from 
authors  personal  lists  of  their  publications;  lithograph  letters  requesting  such  lists  have 
been  sent  to  325  meteorological  writers;  including  all  countries  except  tiie  German  Em- 
pire, where  Dr.  Hellmann's  employment  of  the  same  method  rendered  this  unnecessary. 
Beplies  to  147  of  these  letters  have  been  received,  contributing  manuscript  lists  of  7,495 
titles. 

In  addition  to  those  who  have  co-operated  with  us  by  furnishing  lists  of  their  own 
publications,  many  meteorologists  and  librarians  have  contributed  special  bibliographies 
for  their  respective  countries,  extracts  firom  manuscript  library  catalogues,  and  other  valu- 
able bibliographical  lists.  A  list  of  the  more  important  of  these  contributions  is  given 
herewith. 

When  finished,  the  bibliography  vnll  fill  two  volumes  of  900  octavo  pages  each.  In 
order  to  have  Volume  I  ready  for  the  printer  early  in  the  fiscal  year  1886-'87,  the  distinctive 
work  of  collection  must  soon  cease  and  the  entire  force  be  employed  on  editorial  work, 
consisting  of  classification  by  subjects,  preparation  of  author  index  and  periodical  list, 
determination  of  details  of  publication,  final  revision  of  titles,  and  technical  prepara- 
tion for  the  printer. 

The  most  difficult  part  of  the  work  is  the  formation  of  a  subject  classification  and  the 
classification  of  tiUes  under  this,  a  work  rendered  especially  difficult  by  the  fact  that 
many  of  the  works  and  papers  are  not  available  for  reference,  often  necessitating  the  de- 
termination of  subjects  from  brief  and  ambiguous  titles. 

Dr.  A.  Lancaster,  librarian  of  the  Royal  Observatory  of  Bruasels,  and  joint  author 
with  Dr.  Housseau  of  **  Catalogue  des  ouvniges  d'astronomie  et  de  m<^t6)rologie.  Brux- 
elles,  1878,"  and  the  admirable  **BibUographie  g^»n6rale  de  rastronomie.  Tome  II. 
Bmxelles,  1882,*'  has  kindly  granted  his  assistance  in  the  formation  of  a  subject  classi- 
fication, and  has  submitted  a  draft  of  one,  which,  with  modifications,  will  answer  excel- 
lently for  the  purpose. 
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Tbe  p^paration  of  an  author  index  will  be  carried  on  in  ($onnet!tion  withdassification, 
and  in  snch  a  way  that,  in  case  no  appropriation  for  publishing  be  secured  at  the  next 
session  of  Congress,  the  bibliography  and  index  will  be  in  the  best  possible  form  for  use 
as  a  card  catalogue. 

LOCATIONS  OP  STATIONS. 

The  determination  of  the  latitude  and  longitude  and  elevation  of  stations  has  con- 
tinued in  the  hands  of  Professor  Hazen,  and  revised  values  of  these  quantities  have  been 
furnished  the  Stations  Division  from  time  to  time.  The  accompanying  table  (Appendix 
D)  gives  the  elevation  of  all  the  barometers  of  the  service  on  January  1,  1884,  and  all 
changes  from  that  date  up  to  June  30,  1885.      « 

An  attempt  has  been  made  to  utilize  the  results  of  the  precise  line  of  levels  now  being 
prosecuted  by  the  Coast  and  Geodetic  Survey,  and  the  elevations  thus  determined  are 
properly  designated  in  the  accompanying  table. 

It  is  evident  that  the  uncertainty  of  altitudes  baaed  on  railroad  levels  may  lead  to  ap- 
preciable errors  in  our  barometric  work,  and  it  is  very  desirable  that  the  accurate  work 
of  the  Coast  Survey  should  be  extended  to  all  our  interior  stations,  if  possible.  To  this 
end  the  correspondence  had  with  the  Coast  Survey  in  1881  has  been  revived,  and  it  is 
hoped  that  it  will  be  practicable  to  carry  out  the  plan  of  work  then  mutually  agreed 
upon. 

BALLOON  VOYAGES. 

By  an  arrangement  with  Prof.  S.  A.  King,  aeronaut,  of  Philadelphia,  four  balloon  voy- 
ages have  been  made,  with  the  special  object  of  studying  the  distribution  of  temperature 
and  moisture.  The  results  are  of  the  highest  accuracy,  and  show  the  desirability  of 
similar  regular  work  in  this  field.  The  service  is  indebted  to  Professor  King,  who  has 
done  this  work  without  other  remuneration  than  the  repayment  of  actual  expenses.  A 
full  report  of  the  results  attained  by  the  observer.  Private  Hammon,  will  be  submitted 
for  publication. 

BOLOMETEB  STUDIES. 

During  the  past  two  years  our  oolaborer,  Prof.  S.  P.  Langley,  has  experimented  upon 
a  large  scale  with  the  bolometer  as  a  means  of  detecting  the  amount  of  moisture  in  the 
free  open  air.  He  states  that  his  observations  with  this  instrument  give  important  data 
bearing  upon  the  distadbution  of  heat  in  both  the  earth  and  the  atmosphere.  It  is  to  be 
hoped  that  by  repeating  his  observations  in  some  other  climate  and  locality,  such  as  that 
of  Washington,  a  complete  check  upon  his  results  may  be  obtained,  and  to  this  end  I 
recommend  that  he  be  invited  to  bring  his  apparatus  to  this  city,  where  the  grounds  at 
Fort  Myer  afford  an  excellent  location. 

BABTHQUAKE  OBSEBVATIONS. 

In  October,  1884, 1  attended  a  oonf^renoe  called  by  the  Director  of  the  G^lc^cal  Sur- 
vey to  discuss  methods  and  plans  for  observations  of  earthquakes. 

On  the  part  of  this  office  I  assured  the  conference  that  you  would  maintain  observa- 
tions and  seismogiaphic  records  at  Signal  Service  stations  whenever  the  committee  should 
agree  upon  satia§i<ctory  apparatus. 

IN8TBUCTI0N  IN  MBTEOBOLOOT. 

The  course  of  instruction  for  lieutenants  at  this  office,  having  spedal  regard  to  work 
in  the  Indications  Division,  began  June  1, 1885,  since  which  time  daily  lectures  of  two 
hours  each  have  been  given  by  Professor  Mendenhall  and  myself. 

Lectures  on  meteorological  subjects  have  been  delivered  by  myself  in  the  Washington 
Young  Men's  Christian  Association  lecture  course  and  by  Professor  Hazen  and  Sergeant 
Curtis  at  the  Washington  high  school. 

The  preparation  of  an  elementary  text-book  on  meteorology,  designed  to  be  intnoduc- 
tory  to  the  higher  treatise  on  meteorology  by  Professor  Ferrel,  has  been  undertaken  by 
Mr.  W.  M.  Davis,  of  Cambridge,  Mass. ;  it  will  probably  meet  the  wants  of  this  service, 
and  be  proper  to  put  into  the  hands  of  every  officer  and  enlisted  man.  A  professional 
paper  on  the  theory  of  instruments  used  in  meteorology  has  been  in  course  of  prepara- 
tion by  me  the  past  year.  Its  contents  will  be  orally  given  to  the  class  now  under  in- 
struction, whose  course  began  on  June  1. 
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FUBLICATION& 

Besides  a  nnmber  of  minor  articles,  the  following  pablished  papen  have  been  prepared 
by  members  of  the  Study  Division: 

Abbe,  Cleveland— Progress  in  Meteorology  in  1894, 176  pp.  8vo,  1885. 
Testimony  before  the  Joint  Committee  of  Congress. 
*'Theearthqaake  of  August  10."    NewYork  Herald,  August  12, 1884. 
Appalachian  earthquakes.     New  York  Herald,  August  15,  1884. 
Fassig,  O.  L. — Bibliography  of  Meteorology  for  1884. 
Finley,  Jno.  (Lieut) — Signal  Service  Professional  Paper,  No.  14. 
Signal  Service  Professional  Paper,  No.  16. 
Signal  Service  Tornado  Circular,  No.  21. 
Hazen,  H.  A. — ** Tornado  Generation."    Amer.  Meteor.  Journal,  September,  1884. 
Tornadoes.     Amer.  Journal  of  Science,  vol.  xxviii,  September,  1834. 
Thunder-storms  and  their  relation  to  *  'liOW.  ^  *  Proc.  A.  A.  A.S. ,  vol.  xxxiil. 

Philadelphia  meeting,  September,  1884. 
Determination  of  air  temi)erature  and  humidity.     Amer.  Meteor.  Jour- 
nal, vol.  i,  Noe.  9  and  10,  January,  February,  1885  ;  translation  in  the 
Zeitschrift  fiir  Meteorologie,  vol.  xx,  March,  1885. 
Thunder-storms  of  May,  1884.    Signal  Service  Notes,  No.  20. 
Curtis,  G.  E. — Reviews  of  Quarterly  Journal  of  Meteorolc^y  and  Symons'  Meteoro- 
logical Miigazine  in  American  Journal  of  Meteorology. 

TBANSLATIONa 

The  following  articles  have  been  translated  in  order  to  make  them  available  for  gen- 
eral use  in  the  office: 

**Ueber  die  Bestimmung  der  Temperatur  und  Feuchtigkeit  der  Luft"  H.  Wild. 
Zeitschrift  fur  Meteorologie,  October,  1884. 

'^Snigrandi  movimenti  della  atmosfera  e  sulla  previsioni  del  tempo.  Prof.  D.  Ra- 
gona,  Modena,  1881."    Gratuitously  translated  by  Rev.  J.  Hagen. 

**  Evaporation  "  :  de  Saussure,  in  his  Voyage  dans  les  Alps.     Tome  vii;  chap.  viii. 

[Climates  of  the  globe] — Woeikof;  first  three  chapters. 

[The  Glacial  Epoch] —Woeikof. 

[Glaciers  and  climate] — W^oeikof 

''  Le  Sirooo  en  Am^rique  et  en  Asie.*'  F.  F.  Hubert  Annuaire  de  la  Soci6t6  m^U 
de  France,  pp.  85-89,  vol.  xxix,  1881. 


Appendix  66  b. 

Signal  Office,  Wab  Depabtment, 

Waahingtony  January  31,  1885. 
GimEBAL  ObdebsI 
No.  6.  i 

The  following  table  of  monthly  constants  for  the  reduction  of  barometric  observations 
to  sea-level  and  standard  gravity  is  pnblished  for  the  information  of  all  concerned,  and 
will  go  into  daily  use  on  March  1, 1885,  replacing  General  Orders  Np.  5,  from  this  office, 
series  of  1884.  On  and  after  the  above-mentioned  date  the  columns  of  Form  1 1 3a  headed 
"reduced  to  sea-level'^  wiU  be  amended  to  read  **  reduced  to  sea-level  and  standard 
gravity."  The  monthly  mean  pressures  reduced  to  sea-level  and  standard  gravity  by 
this  table  for  the  months  of  January  and  February,  1885,  will  be  inserted  in  red  ink  at 
the  bottom  of  page  2  of  Form  113a. 

By  order  of  the  Chief  Signal  Officer. 

B.  M.  PURSSELL, 
Beeond  Lieutenant,  Signal  Oorpa,  U.  8,  Army. 
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Monthly  constants  [in  inches)  for  the  combined  reduction  of  barometric  observaluma  made  ai 
Signal  Service  stations  to  sea-level  and  standard  gravity. 


Station. 


Albany,  N.Y 

Alexander,  Fort,  Alaska , 

Alpena,  Mich , 

Apache,  Fort,  Ariz , 

Assinaboine,  l^ort,  Mont , 

Atlanta,  Gkt 

Atlrtntic  City,  N.  J 

Augusta,  Qa , 

Baltimore.  Md 

Barnegat  City,  N.  J , 

Behring'g    Island,   Behring 

Sea , 

Bennett,  Fort,  Dak 

Benton,  Fort,  Mont , 

Bismarck,  Dak 

Block  Island.  R.  I 

Boise  City,  Idaho 

Boston,  Maes 

Brownsville,  Tex 

Buffalo,  N.  Y 

Buford,  Fort,  Dak 

Cairo,  III 

Canby,  Fort,  Wash 

Cape  Henry.  Va 

Cape  May,  N.  J 

Cape  Mendocino,  Cal ..' 

Cedar  Keys,  Fla 

Charleston,  S.  C 

Charlotte,  N.  C 

Chattanoo8:a,  Tenn 

Cheyenne,  Wyo 

Chicago,  111 

Chinootea^ne,  Va 

Cincinnati,  Ohio 

Cleveland,  Ohio 

Columbus,  Ohio 

Concho.  Fort,  Tex 

Custer,  Fort.  Mont 

Davenport,  Iowa 

Davis,  Fort,  Tex 

Dayton,  WaHh 

Deadwood,  Dak 

Delaware  Breakwater,  Del.  .., 

Denver,  Colo 

Des  Moines,  Iowa 

Detroit,  Mich 

Dodge  City,  Kans 

Dubuque.  Iowa , 

Duluth,  Minn 

Eastport.Me , 

Elliott.  Fort,  Tex 

El  Paso,  Tex 

Erie,  Pa 

Escanaba.  Mich 

Fort  Smith,  Ark 

Galveston,  Tex 

Grand  Haven,  Mich , 

Grant,  Fort,  Ariz 

Greencastle,  Ind 

Hattcras,  N.  C .• , 

Helena,  Mont 

Huron,  Dak 

Indianapolis,  Ind , 

Indianola,  Tex , 

Jacksonville,  Fla 

Keokuk,  Iowa , 

Key  West,  Fla 

Kitty  Hawk,  N.  C 

Knoxville.Tenn 

La  Crosac,  Wis 

Leavenworth,  Elans 

Lewiston,  Idaho , 

Little  Rock,  Ark 

Los  Angeles.  Cal 

Louisville,  Ky.w 

Lynchburg,  Va 
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Combined  reduction  constant  (gravity  and  elevation) 
each  month. 


Si 


006  0.09  0.09 
0361  0.08i  0.08 
000  0.71  0.71 
5.09  5.07 
3.06  3.06 
1.201  1.19 
0.00,  0.00 


9    '    ^ 


I       !       ■■       I      ■'"  -       .       . 

0.09|  0.08  0.08,  0.08  0.08  0.08,  0.08,  0.08  0.09j  0.09 

0.08  0.08  0.081  0.08]  0.08'  0.08'  0.08|  O.OSi  0.08^  0.08 

0.70i  0.69|  0.601  0.65'  0.64'  0.04,  0.65,  0.67   O.COI  0.71 

5.00  4.90  4.80{  4.7i|  4.72   4.70;  4.77  4.88;  5.08  5.06 

3.03,  2.92|  2.86  2.81   2.75  2.77,  2.87,  2.94.  3.0l>|  3.06 

1.18!  1.16'  l.lll  1.131  1.12;  1.131  1.14   1.16j  1.19  1.20 

0.00   0.001  0.00  0.00  0.00!  0.00  O.Ol)   0.00   0.00   0.00 


0.161  0.16  0.16i  0.15'  0.13,  0.15  0.15  0.15!  0.15!  0,15,  0.16  0.1« 

0.04   0.04   0.04   0.031  0.03|  0.03   0.031  O.iXi  0.03,  0.03'  0.04]  0.04 

0.01   0.01   O.Oll  0.01]  O.Oll  0.01   0.011  0.01   0.01'  O.Ol'  O.Ol 


't.-?! 


\  0.051 


0.05,  0.05  0.051  0.05  0.05J  0.05|  O.OSi  0.05'  0.05,  0.05'  0.C5 


1.73   1.701  1.64   1.561  1.54'  1.54|  1.54   1.59,  1. 


1.76 


I 

3.00!  2.9»;  2.801  2.79!  2.77,  2.71 1  2.791  2.84!  2.9li  iSC'  aOO 

1.98   1.92'  1.88'  1.79'  1.76   1.73|  1.76   1.80,  1.88'  1.931  2.02 

0.02   0.02,  0.021  0.02   0.02;  0.02'  0.02i  0.021  0.02;  0.02'  0.02 

2.96|  2.92   2.84   2.84,  2.78|  2.72   2.7o'  2.77   2.861  2.94  2,98 
O.mI  0.13'  0.13|  0.13   0.13   0.12|  0.12' 


025 
009 
029 
015 
031 
015 
014 

027 
001 
006 
005 
010 
004 
007 
048 
005 
008 
021 
004 
021 
016 
012 
0-41 
0$J 
025 
026 

(nyj 
oos 

019 
01 

oioj 

0.90;  C...W .„    v,.„. 

03ii\  1.99!  1.991  l.'J4'  1.91  1.87!  1.84'  1.8r>i  1.83'  1.87!  1.92    1.98'  1.99 

002}  li.liS   3.  .SO   -.i.Xi   3.1s!  .-3. 10:  3.0tv  3.021  3.001  3.12'  8.24'  3.32   a  40 
()l()l  (  .----., 

0311  • 

OO4I  l.Mli  l.Ki!  1.82^  1.70    1.70:  1.75!  1.72,  1.72'  1.75,  1.79.  1.791  1.84 

4.92  l.Sl    4.09;  4.52   4.44    4.43|  4.44|  4.56'  4.68'  4.84    4,99 

0.01;  0.01 1  O.Ol    0.00,  O.OOj  O.UO,  0.00  0.00,  0.01,  O.Oll  0.01 

5..')!  5,43   5.20j  5.  I5j  5.03   5.00;  5.01   5.10|  5.25,  6.49  5.51 

O.lCjl  0.94,  0.91 1  0.88,  0.87|  0.86,  0.86'  0.88   0.90   0.92  0.94 

0.1 5  0.71'  0.72   0.09'  0.09,  0.68'  0.68  0.69'  0.71|  0.74'  0,75 

2.70  2.09;  2.(i0'  2.51'  2.47|  2.46,  2.44'  2.51,  2.59*  2.70,  2.76 

0. 74  0. 73'  0. 71    0. 69;  0. 67   0. 66;  0. 67|  0. 69;  0. 70!  0. 72   0. 75 


O.Ol 

0.05 

1.74 

2.98 

2.00 

0.02 

2  93 

o!l4   0.141  0.13'  0.13'  0.13   0.13  0.121  0.12-  0.13  0.13,  O.IS!  0.14 

0.011  0.011  O.Ol'  O.Ol   O.Oll  O.Oll  0.01,  O.Oll  0.01.  0.011  0.01    0.01 

0.78,  0.79!  0.78  0.70  0.73  0.72)  0.7l|  0.71    0.721  0.74   0.77'  a  78 

2.24|  2.22,  2.17!  2.11    2.01    2.00,  1.97    1.99!  2.0i  2.  lli  2.17,  2.28 

0.38   0.38'  0.37|  0.30,  0.35,  0.35   0.35,  0.85!  0.35  0.36|  0.37   0.38 

0.21'  0.-20|  0.20   0.20;  0.20   0.20,  0.20  0.20!  0.20  0.20|  0.20)  0.20 

0.00  o.ool  o.ooi  0.00,  0.00  0.00,  o.ooi  0.00,  0.00  0.00,  0.00'  a  to 

0.02   O.Oi;  O.Ol    0.011  O.Oll  0.01|  O.OJ'  0.01!  0.01'  0.01    0.01,  0.01 

0.681  0.08   0.68   0.08   0.07   0.67:  0.67,  0.67,  0.67,  0.68.  0.68  0.68 

-0. 02'-().  02,-0. 02-0. 02  -0. 02;-0. 02  -0. 02  -0. 02-0. 02  -0. 02,-0. 02'-0. 02 

0.0;ji  0.02   0.02,  0.02   0.(V2,  0.02'  0.02   0.(r2i  0.02,  0.02    O.OSl  0.02 

0.86'  0.86   0.85   0.8.3!  0.81 1  0.80   O.80'  0.80|  0.81 1  0.83!  0.85,  0.86 

0.83|  0.8:J|  0.82   0.81    0.79   0.7S|  0.77   0.781  0.79  O.8O;  0.821  0.84 

6.20,  0.20  6.19!  6.01;  5.88,  5.75   5.70,  5.71i  5.87i  6.08|  6.22  6.29 

0.74]  0.74 1  0.73  0.72'  0.69  0.09,  0.68'  0.681  0.69  0.71 1  0.73J  0.75 

_ -0. 01  ,-0. 01 1-0.  ()1  -0. 01 , -0. 01 -0. 01 '-0. 01 -0. 01 -0. 01 -0. 01 -0. 01 '-0. 01 

0  0.07,  0.07 1  O.OOj  0.64'  0.62'  0.621  O.6II  0.6li  0.62  0.63;  0.66:  0,67 

.  0,  0.77;  0.78'  0.77|  0.75,  0.72  0.72   0.71,  0.71   0.71,  0.73:  0.76  0.78 

013   0.90,  0.90;  O.sy'  O.87I  0.84   0.83,  0.821  0.82|  0,83  0,86;  0.89,  0.91 

-^""1  1.99!  I.99I  l.'.J4'  1.91    1.87    1.84'  1.851  1.83   1.87    1.92    1.98'  1.99 

I  li.liS   3. .SO   -.i.Xi   3.  l.s!  3.10:  3.0tv  3.02'  3.001  3.12'  8.24'  3,32   a 40 

I  0.70   0.091  O.OS!  0.00   0.64    0.63   0.62|  0.621  0.64,  0.651  0.68|  0.70 

I  4.94    4.92i  4.81    4.75j  4.08   4.57   4.60   4.6l|  4.66'  4.8l|  4.86,  4.90 

I  1.811   --■-—-  -       .---.-  -      _     ^ 

002,  4.ir) 
017  O.Oll 
012,  5..^>l 
oiyj;  0.90 
007|  0. 7 
018,  2.7 
000,  0.7 


z^ 


/^il . 


I  0,75'  0.78J  0.80 
I  0.07,  0,071  0.07 


OCX)  0.07  0.07  0.07]  0.07,  0.07,  0,07  0.07  0.07  0.071 
02 1;  2.911  2.88  2. 81 1  2.70  2.08!  2. 65'  2.02'  2.62|  2.67,  2.771  2.91'  2.94 
0:J0  3.K-)  .S.ho  3.77,  3.71  3.01  3.50'  3.57|  3.57|  3.62  3.71  3.82i  3.83 
OOS  0.70  0.70,  0.70  0.74,  0.71  0.71,  0.70  0.70  0.7l|  0.73.  0.75  0.77 
(X)2l  0.72  0.72  0.71 1  0.09.  O.OC'  0.(J5|  0.641  0.64  0.66!  0.68  0.70  0.72 
020  0.50  O.TH)  0.49  0.47|  0.46;  0.40'  0.45;  0.45  0.46  0.47;  0.49  0.50 
040'  0.00!  0.'.:o  0.00,  0.00  0.00  0.00|  O.OOi  0.00  0.00;  0.00  O.ooi  0.00 
OOT)  0.70  0.70  0.70  0.(i8  0.06,  0.65  O.W  0.64  0.05  0.67  0.69  0.70 
02.S|  4.87,  4.>^i'  4.80   4.70'  4.58'  4.51|  4.54!  4.54'  4.57   4.67   4.81    4. 85 

014  0.W»  0.98  0.97  0.04  0.92  0.91  0.90!  0.90:  0.92  0.94  0.96  0.99 
020-0.01-0.01  -0.01  -0.01'-0.0ll-(».01,-0.01  -O.Ol'-O.Ol  -<».0I  -O.Oli-O.Ol 
00.J  4.38,  4. .So  4.321  4.21  4.12  4.07  4.01'  4.04]  4.12  4.2.>  4. ,3.3  4.33 
002|  1,54  1.52  1.4S  1.45,  1.35  1.31,  1..'12,  I..34I  1.38!  1.4.3  1.48  1.54 
0L4l  O.&'l  O.Hl  O.JCJ  0  Hi'  0.78  0.7H'  0.77  0.77|  0.78|  0.80  0.83'  0.85 
012  -0. 01  -<).  0 1  -0. 01  -0. 01  -0. 01  !-0. 01  -0. 01  -0. 01 1-0. 01  '-0, 01  -0. 01  -0. 01 
0.S8  0.01,  0.01  O.Ol'  O.Oll  0.01'  O.Olj  0.011  0  01  0.01  O.Ol  0.01  a 01 
012!  0.09  0.09!  O.GH  O.GO!  0.04,  0.6.S'  0.62'  0.62!  0.64.  O.a'S'  0.6s'  0.70 
051-0. 0.S  -0.  (iSi-0. 03  -0. 0.Sj-0.  («  -0. 03-0. 03-0. 03,-0. 03'-0, 0:1-0. 08-0. 03 
021-0.01-0.01-0.01  -O.Ol  -0.01  -0.0l!-0.0l!-0.0l'-0.0l'-0.01|-0.0l-0.01 
023  l.a')  1.051  1.04  l,02l  0.99  0.9<)|  0.98,  0.98;  0.90,  1.01  l.OlI  1.06 
(m  0..S2  0..^l!  0.80  0.78  0.70  0.74  0.73,  0.741  0.75'  0,77!  0-«»  0,82 
01. ^>  0.91  0.9  J  0.92  0.8'.t,  0.80  0.851  O.H-4'  O.S.'i'  0.86  0.89  0.92!  0.95 
(XU   0..»^S,  O.Ki   0.82,  0.80,  0.79   0.7H   0.77,  0.77i  0.78'  0.80   0.83,'  0.84 

028  0.29   0.29,  0.2<>   0.28   0.27   0.27i  0.27,  0,27   0,27;  0.28-  0,29  0.29 

029  0.30   0..S0'  0.:r>   0.35   0.:r>   0..3">   0.:35'  0.35   0.35'  0.35   0.3.-»l  O.S« 

01 5  0.r)9  0..'J9|  0.5-S  0.58  0.56  0.50,  0.55.  0.65,  0.56|  0.57'  0.5S  0.59 
CL>0.  0.70  O.70I  0.70   0.08  0.60  0.65!  0.651  0.65|  0.66:  0.67,  0.70  0.71 
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Monthly  canslanU  {in  inches)  for  the  combined  reduction  of  barometric  observutiona  made  at 
Signal  Service  stations  to  aca-level  and  standard  gravity — Continued. 


Station. 


Mackinaw  City,  Mich. 

Macon,  Fort,  N.  C 

MaKinnifi,  Fort,  Mont 

Marquette,  Mich 

Memphis,  Tcnn 

Milwaukee,  Wis 

Mobile,  Ala 

Monti^omery,  Ala 

Moorhead,  Minn 

Mount  Washington,  N.  H 

Myer,Fort,Va 

Nashville,  Tenn 

New  Haven,  Conn 

New  Ix>ndon,Conn 

New  Orleans,  La 

New  York  City 

Norfolk,  Va 

North  Platte,  Nebr 

Olympia,  Wasli 

Omaha,  Nebr 

Oswego,  N.Y 

Palestine,  Tex 

Penwcola,  Fla 

Philadelphia,  Pa 

Pike's  Peak,  Colo 

Pittsburg,  Pa 

Poplar  River,  Mont 

Port  Huron,  Mich 

Portland,  Me 

Portland,Oreg 

Presoott,  Ariz 

Red  Bluff.  Cal 

Rio  Grande  C*ity,  Tex 

Rochester,  N.  Y 

Roseburg,  Oreg 

Sacramento,  Cal 

Saint  Louis,  Mo 

Saint  Michael's,  Fort  Alaska.. 

Saint  Paul.  Minn 

Saint  Vincent,  Minn  .. 
Salt  Lake  City,  Utah„ 

San  Diego,Cal 

Sandusky,  Ohio 

Sandy  Hook,N.  J 

Sanford,  Fla 

San  Francisco,  Cal 

Santa  F6,  X.  Mex 

5tevannah,  Ga 

Shaw,  Fort,  Mont 

Shreveport,  La 

Sill,  Fort.Ind.T 


+0. 
—0. 
+0. 
■fO. 
—0. 
—0. 
—0. 
—0. 

-fo. 

-0. 
—0. 
—0. 
—0. 
—0. 
—0. 

— o. 
-o. 

-0. 
+0. 
—0. 
—0. 
-0. 
-0. 
—0. 
—0. 
—0. 
+0. 
—0. 
-0. 

-fo. 

—0. 

—0. 

—0. 

—0. 

—0. 

—0. 

—0, 

-fO. 
0. 

+0. 

—0. 

—0. 

—0. 

—0. 

—0. 

—0.019  0.05 

—0.019  7.00 

-0.0341  0.06 

+0.005  3.87 

— 0.033|  0.22 

—0. 

Sitka.  Alaska , H-0. 

Sniithville.  N.  C —0. 

Spokane  Falls,  Wash +0. 

Springtleld,  111 —0. 


O 


Combined  reduction  constant  (gravity  and  elevation)  for 
each  month. 


S 


,002  0.71  0.70'  0. 
,028-0.02-0.02-0. 
005  4.77  4.75  4. 
,004  0.79  0.79  0. 
027  0.3JJ  0.33  0. 
,005  0.80  0.791  0. 
037,  0.00  0.00  0. 
033  0.21  0.21 1  0. 
005   1.11    1.10   1. 

6.6:^  6.G2   6. 

0. 29"  0. 29   0. 

O.Sai  0.5M  0. 
._.  0.11  0  111  0. 
010  0.04!  O.W   0 

039;  o.(ri  0.02'  o. 

012:  0. 17,  0. 17!  0. 
021'  0.01  O.Ol,  0. 
010  3.10-  3.0«:  3. 
IXK,  0.05'  O.a")  0. 
010;  1.241  1.23   1. 

004  0.381  o.as  0, 

033  0.55,  0.5^1  0. 
038 -O.Ol  1-0, 01-0. 
013  0.12  0.12  0. 
01012.6912.71  12, 
012!  0.85  0.85  0. 
008,  2.36  2.36  2. 
,(«5;  0.72  0.72i  0. 
,004  0.05,  O.a"),  0. 
,002!  0.08  0.08  0. 
023'  5.4l'  5.39'  5. 
,013  O.as  0.35  0. 
,047  0.16  0.16  0. 
,005  0.70  0.70  0. 
,005  0.55,  0.55  0. 
,017  0.05  0.ft''>  0. 
017   0.63   0.62   0. 

047.  0.08,  o.as  0. 

000  0. 94   0. 93;  0. 

Oil  0.99!  0.98  0. 

009  4.56.  4.55  4. 
033  0.041  O.Ol'  0. 

010  0.71 1  0.71  0. 
012  0.02'  0.02  0. 
041-0.01-0.01-0. 


70 

0. 

02-0. 

6o;  4. 

78|  0. 

:«'  0. 

78  0. 

oo'  0. 

20  0. 

08,  1. 

52  6. 

28  0. 

58  0. 

Ill  0. 

04-  0. 

02'  0. 

171  0. 

Oil  0. 

04!  2. 

05  0. 

22  L 

38  0. 

M  0. 

Ol'-O. 

12  0. 

58  12. 

8-4  0. 

31  2. 

71  0. 

05  0. 

06 

0. 

37 

5. 

3^4 

0. 

15 

0. 

70 

0. 

55 

0. 

68'  0.66[0 
02-0.02-0 


50i  4.41 

76!  0.73 

311  0.31 

0.74 

0.00 

0.20 


0.64  0. 
-0.02-0. 
4.311  4. 
0.71  0. 
0.30l  0. 
0.72  0. 
0.00  0. 


0.98   0. 


4 
0, 
0 
0, 
0, 
0.19!  0.19 


64  0.66 
02-0.02 
31 


0.05  O 
7.00,  6. 
O.OG,  0. 
3.86;  3. 
0.22,  0. 


Stockton,  Fort,  Tex — 0. 

Tatoosh  Island,  Wash +0. 

Thomas.  Fort,  Ariz — O. 

Toledo,  Ohio — 0. 

Totten.  Fort,  Dak -fO, 

Unalaahka,  Alaska fO. 

Vicksburg,  Miss -0. 

Washington  City -0. 

■~       '       ■    '  '"  •  — 0. 


West  Las  Animas,  Colo 

Wilmington,  N.  C 

Winnemuoca,  Nev 

Yankton,  Dak 

Yuma,  Ariz 


025]  1.30   1.2.S,  1. 

032  0.10  0.10   0. 

029  0.01    0.01    0. 

«»7  2.15   2.14    2. 

014  0.70   0  G9   0. 

032  3.111  3.10   3. 

009  0.11    0.11    0. 

029  2.8(»   2.80   2. 

009  0.73   0.7;].  0. 

(XJ8  1.78    1.7r.    1. 

024  0.041  0.04    0. 

a33  0.23,  0.2.3   0. 

016  0.10  0.10,  0. 

016  4. 11 1  4.10'  4. 


05  0. 

02  0. 

OS  0. 

911  0. 

96:  0. 

51  4. 

04  0. 

71  0. 

02  0. 
01-0, 

05|  0. 

90'  6. 

06|  0. 

81  3. 

21;  0. 

26  1. 

10  0. 

01  0. 
14 
68 
05 
10 


6.18 
_  0.27 
,56;  0.55 
11'  0.11    _. 

01  0.04    0. 

02  0.02:  0. 
17i  0. 1«|  0. 

01  O.Oll  0. 
9-4  2.  Ml  2. 
05  0.04  0. 
J8  \.\V  1. 
37  0.30,  0. 
53  0.52  0. 
01-0.01,-0. 
12  0.11'  0. 
2712.0511. 

,82|  0.80  0. 
21  2.13  2. 
70  0.67  0. 
05,  0.04,  0. 

,08'  O.as  0. 

25l  5.12   5. 

vU  O.&'i!  0. 

15,  O.I5I  0. 

68  0.(K>i  0. 
.54'  0.5i  0. 
.ft5  0.05   0. 

60  0.5M  0. 

OS  0.(>S  0. 

,88  O.M 

92'  0.87 

36  4.31  . 

04  0.04  0. 

69  0.fj6  0. 

02  0.02  0. 
01  -0. 01  -0. 


0.96 
6.07 
0.26 
0.54 
0.10 
0.04 
0.02 
0.16   0. 

o.or  0, 

2.78   2. 

0.04    0. 

1.12,  1. 

0.35   0. 

0.51  0. 
-0.011-0. 

O.lll  0. 
81  n.  7711. 
79   O.79I  0. 


0.67 
-0.02 
4.54 
0.74 
0.31 
0.75 


0.00  0. 
0.20  0. 


1.02 


2.07, 

0.66 

0.04 

0.07 

5.01 

0.33 
15'  0. 15 
(«   0.64 
53,  0.5;J   0. 
(V>   0.05   0. 

r,i<  0.57  0. 

08    0.08  0. 

M\  0.83  0. 

86   0. 85  0. 

21I  4.17  4. 

0-4 1  0.04  0. 

66;  0.65  0. 


— 0. 
— 0. 
-0. 


()29,  0.03 

009'  4.54 

005;  1.42 

.083,  0.12 


0.03,  0. 

4.m'  4. 

1.42:  I. 

0. 12  0. 

I 


73  1. 

04  0. 
23  0. 
10  0. 

05  3. 


12 


o.u-j  0 

6.62  6. 

0.06  0. 

3.61'  3. 

0.20,  0. 

1.19  1. 

0.10  0. 

-.,  0.01  0. 

071  2.00  2. 

66'  O.To  0. 

,«),  2,98  2. 

,10   0.10  0. 

,70   2.61  2. 

70   0.1>8  0. 

,67    1.00  1. 

m;  0.04  0. 

22   0.22  0. 

10,  0. 10  0. 

93   3.K3  3. 

03,  0.a3  0. 

,40  4.a3;  4. 

»4,  1.27i  1. 

,12   0.12  0. 


OU   0.02   0. 
01  -0. 01  -O. 

05  0.05   0. 
50   6.42 

06  O.a") 
58  3.52 
20   0.20 

17    1.1.    -. 
10   0. 10   0. 
01   0.01    0, 
05   l.W   2. 
61    0.63   0. 
m\  2.91   2. 
lUI  0.10   0. 
OOl  2.56   2. 
67 1  0. 67   0. 
57 1  1.55    1. 
Oil  0.04 
22'  0.22: 
10   0.09 
75   3.73 
03|  0.03' 
25'  4.18' 
27,  1.26' 
12  0.11 


4.40 

0.73 

0.31 

0.73 

0.00 

0.19 

1.00 

6.  I5i  6.»4 

0.26,  0.27 

0.55!  0.56 

O.lOj  0.11 
04'  0.04'  0.04 
02  0.02'  0.02 
16'  1.16  0.17 
01'  0.01    0.01 

78  2.86  2.94 
04  0.04  0.05 
12  1.14;  1.16 
35  0.85  0. 
51,  0.52  0.53 
01-0.01-0.01 
111  0.11  0.11 
7811.97  12.27 

79  0.79  0.81 
09'  2.16  2.23 
66   0.67   0.68 

04  0.0-1 
07  0.08 
00  5.12 
3:3  0.33 
15  0.15 
61'  0.r>5'  0.67 
53   0.53   0.54 

05  0.05  0.05 
57;  0.58,  0.60 
08|  0.08,  0.08 
831  0.85;  0.87 
86|  0.88,  0.91 
IS  4.24  4.39 
{\(  0.01  0.04 
65,  0.66  0.68  0. 
02   0.02'  0.02   0. 

01 -0.01-0. 01  ;-o. 

05  0.05'  0.05   0. 
41    6.56,  6.70,  6. 

06  0.06   0.06,  0. 


0.05 
0.08 
6.18 
0.34 
0.15 


09  0.70 
02-0.02 
,60  4.63 

77  0.79 
33  0.33 

78  0.80 
00  0.00 
20  0.21 
07i  1.12 
56|  6.63 


0.29 

0.69 

vO.U 

0.04 

0.02 

0.17 

0.01 

3.14 

0.05 

1.25 

0.37 

.  0.54 

01-0.01 

12'  0.12 

65,12.65 

84  0.a5 

80  2.37 


0.72 

0.05 

0.08 

6.40 

0.86 

__,  0. 16 

69;  0.71 

55  0.65 

05  0.05 

,62;  0.63 

08  0.06 


01-0.01 


•^ 


51)  3.62.  3.71 

20'  0.20  0.21 

17   1.19  1.23 

10   0.10  0.10 

Oil  0.01;  0.01 

01    2.05'  2.09 

64'  0.65,  0.66,  0. 

91 1  2.<.0  3.00  3. 

10'  O.lOl  O.lOj  0. 

59   2. 61 1  2.68|  2. 

07   0.67'  0.69  0. 

56   1.(50  1.65i  1. 

01    0.04,  0.04;  0. 

22   0.22  0.23.  0. 

09  0. 10  0. 10  0. 

72   3.8i>,  3.91'  4. 

03'  0.03,  0.03i  0. 
4. 
1, 
0. 


21 1 

4.29' 

4.42 

26 

1.29 

1.33 

11 

0.12, 

0.12 

0.94 
1.00 
4.63 
0.04 
0.72 
0.02 


0.06 

6.91 

0.06 

3.84 

0.22 

1.30 

0.10 

0.01 

2.14 

0.70 

3.11 

0.11 

2.79 

0.73 

1.81 

...   0.04 

23  0.28 

10  0.10 

09  4.13 

03  0.08 

62  4.66 

38   1.43 

12  0.12 
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Changes  authorized  rinee  the  beginning  of  the  year  1885. 


OomUned  redaction  constant  (g^vity  and  elevation)  for 
each  month. 


Ro&thvag. 
Cincinnati,  Oli] 

Montrose,  Colo* 

Lamar,  Mo*. 

Vicksburfi:,  Miss* 

Do**. 

San  Antonio,  Tex*. 

Port  Angeletk,  Wash*. 

Portland,  Me' -., 

Saint  Paul,  MinnT 

San  Luis  Obispo,  Gal* 

Concordia,  Kans* , 


1  To  date  from  January  1, 1885. 

*  After  removal  Mardi  1, 1885. 

*  New  station. 

<  After  removal  Aptil  81, 1886. 


*  After  removal  June  1,1835. 

*  Station  reopened. 

T  After  removal  July  1, 1885. 


Appendix  66  c. 


Latitude,  longitude^  and  eUvaHon  of  Signal  Service  barometers. 
[Prepared  by  Junior  Professor  H.  A.  Hazen.] 


Stetlon. 


Latitude. 


Longitude. 


Elevation 

January 

1,1874. 


Remarks. 


Albany,  N.Y 

Alexander,  Fort,  Alaska 

Alpena,  Mich 

Apache,  Fort^Ariz 

Assinaboine,  Fort,  Mont* 

Atlanta,  Ga 

Atlantic  City,  N.  J 

Augusta,  6a 

Baltimore.  Md 

Bamegat,N.  J 

Behrinfc  Island,  Behring  Sea... 

BennettJTort,  Dak.. 

Benton,  Fort,  Mont 

Bidwell,  Fort,  Cal 

Bismarck,  Dak 

BlockIsland,R.  I.„ 

Boise  City,  Idaho 

Boston,  Mass 

Bridger,Wyo 

Brownsville,  Tex 

Buffalo,  N.  Y 

Buford,  Fort,  Dak. 

Oiiro,!!! 

Oanby,  Fort,  Wash. 

Cape  Henry,  Va- 

Cape  May,N.  J. 

Ct^pe  MendodnOfOnl... 

Cedar  Ke3rs,Fla.. 

Charleston,  B.  O. 

Charlotte,  N.  C 

Chattanooga,  Tenn« 

Cheyenne,  wyo............ 

Chicago,  ni 

Chincoteague,  Va. 

Cincinnati,  Ohio 

Cleveland,  Ohio 

Colorado  City,  Tex 

Columbus,  Ohio 


o  t 
42  89 
58  64 

45  6 
88^ 
48  82 
83  45 
89  22 

88  28 

39  18 

89  46 
55  12 
44  48 

47  50 
4153 

46  47 

41  10 

48  37 

42  21 

41  28 
25  58 

42  53 
48  0 

37  0 
46  16 

86  56 

38  56 

40  26 
29  8 
82  47 
35  18 
85  4 

41  8 
41  52 

87  55 

39  6 
41  30 
32  20 
89  58 


o  / 
78  45 
158  14 

88  80 
109  57 

109  42 

84  23 
74  25 
81  54 
76  87 
74  6 

194  5 
100  39 

110  40 
120  11 
100  38 

71  86 
116  8 

71  4 
110  80 

97  26 

78  53 
108  66 

89  10 
124  4 

76  0 

74  58 
124  24 

83  2 

79  56 

80  51 

85  15 
104  48 

87  38 

75  23 

84  30 

81  42 
100  48 

88  0 


Feet. 
75 


6,050B 
2,710B 
1,129 

18 
183 

45 

22 

20 
1,510B 
2,694D 


1,694 
27 
2,750B 

142 

6,643B 

59 

690 

1,930B 

859 

179 

16 

27 

637 

22 

52 

808 

783 

6,106 

661 

18 

612 

690 


Moved  Oct.  1, 1884.    H=83. 


Moved  March  12, 18t>4.  H=2730  B. 


Moved  April  I,  1884.    11=2681  B. 
Established  January  1,  IS63. 


Moved  Oct.  1.18S4.  11=125. 
Moved  January  31 ,  1884.  11=57. 

See  note  at  end. 


812 


Moved  June  1, 1884.   H=* 
Moved  March  1,  1885.  H=62S 

Established  April,  1885. 
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LaiUude^  longitude,  and  elevation  of  Signal  Service  barometers — Contmned. 


Station. 

Latitude. 

Longitude. 

Elevation 
January 
1,1884. 

Bemarks. 

Goiicho,  Fort,  Tex.. 

o    / 
81  25 
<            3935 

45  42 
4130 
30  38 

46  19 
44  23 

38  48 

39  45 

41  35 

42  20 

37  45 
42  30 
46  48 

44  54 
35  90 
3147 

42  7 

45  48 

35  22 

38  25 

29  18 
48    5 
32  89 

39  89 

36  15 

46  34 

44  21 

39  46 

28  32 

30  20 

36  85 

40  22 
24  84 

86  0 
85  56 
48  49 

37  82 

89  19 

46  8 
34  45 

34  8 

88  15 

87  25 

45  47 
84  42 

47  12 

46  34 

35  9 

43  2 
30  41 
32  23 

38  30 

46  52 

44  16 

36  10 

41  18 
4121 

29  58 

40  43 
36  51 

41  8 

47  3 
41  16 
43  29 
8145 

30  25 

89  57 
38  50 
40  32 

48  8 
48    7 

43    0 
—  48  89 

O     f 

100  24 
97  41 

107  84 
90  38 

103  56 

117  66 
103  43 

76  10 

105  0 

93  37 

83  8 
100    0 

90  44 
92    6 
66  59 
100  21 

106  30 

80  5 

87  6 

94  24 

118  16 
94  47 
86  18 

109  57 

86  51 
75  40 
112    4 
96    9 

86  10 
96  81 

81  89 
117  60 

9126 

81  49 

75  42 

88  58 
9115 
94  15 

94  57 

117  5 
92    6 

118  15 

85  45 

79  9 

84  39 

76  40 
109  10 

87  24 
90    3 

87  54 

88  2 

86  18 

107  56 

96  44 
7118 

86  47 
72  56 
72    5 
90    4 

74  0 
76  17 

100  45 

122  53 
96  56 
76  35 
96  40 

87  13 

75  9 
106    2 

80  2 
105  10 

123  6 

82  26 
70  10 

Feet. 
1,900B 

Concordia,  Blans 

Established  Mayl,1886.   H=sia84. 

Cueter,  Fort,  Mont. 

Davenport,  Iowa 

8,040B 

^615 

4,940 

1,683B 

4,600B 

20 
5,294 

842 

662 
2,517 

665 

687 

61 

2,660B 

3,764B 

681 

612 

451 

Davis,  Fort,  Tex....« 

Moved  Maroh  8. 1884.    H»4928B. 

Pay  ton,  Wash.... 

l>eadwood,£>ak 

Delaware  Breakwater,  Del 

Denver.  Colo 

pes  Moines.  Iowa. , 

Detroit,  Mich 

Dod^e  Citv,Kan8 

Dubuque,  iowa 

Duluth.Minn 

Moved  Deoember  1,1884.   H3^72. 

Eastport.Me 

Elliott,  Fort,  Tex 

El  Paso,  Tex 

Erie,  Pa 

Escanaba,  Mich 

Moved  March  1,1884.    H»618. 

Fort  Smith,  Ark 

Frisco,  Utah 

Moved  February  1,1885.   H=a470. 
Established  January,  1885. 

Galveston,  Tex 

40 

620 

4,860B 

807 

12 

4,069 

1,806 

766 

26 

48 

Grand  Haven,  Mich 

Grant,  Fort,  Ariz 

Greencastle,  Ind 

Moved  February  21,  1884.    H» 
4856. 

Hatteras.  N.  C- 

Helena,  Mont... 

Huron,  Dak 

Indianapolis,  Ind 

Indianola,  Tex 

Jacksonville,  Fla 

KeeIor,Cal 

Established    February    1,  1886. 

Keokuk,  Iowa. 

618 

20 

22 

980 

726 

Moved  July  1,1885.    H:=8622. 

Key  West.  Fla. 

Kitty  Hawk,  N.  C 

Moved  November  1, 1884.  H^MK. 

Knoxville,Tenn 

T^a  Crosse,  Wis 

Lamn»",  Mo 

Established   February  26,  1886. 

842 

780B 

298 

357 

561 

652 

606 

11 

4,840B 

678 

820 

697 

41 
219 

926 

6279 

549 

107 

47 

52 

164 

30 

2,841 

36 

1,113 

304 

533 

30 

92 

14,134 

771 

2,080B 

H=1028. 

T^ewiston,  Idaho 

Moved  January  1,1885.    H=^85B. 

Little  Rock,  Ark  

Raised  April  1, 1884.    H=299. 

Los  Anffcles,  Cal 

Louisv!He,Ky 

Lynchburff,  Va 

Mackinaw  City,  Mich 

Macon,  Fort,  N.  O 

Mn^innis,  Fort,  Mont.. 

Marquette,  Mich 

Memphis,  Tenn 

MiUv.aukee,  Wis 

Mobile,  Ala 

Moved  July  1,1884.    H==;35. 

Moiitg^omery.  Ala 

Montro.se,  Colo ."..,. 

Established  Deocmber,1884.  H=» 

Moorhcad,  Minn 

5825. 

Mount  Washington,  N.  H.. 

NaHlivill3,Tenn 

Ne^v  Haven, Conn............. 

New  F^ondon,  Conn 

New  Orleans,  La  

New  York.  N.Y 

Norfolk,  Vii 

North  Platte,  Nebr 

01vmpia,Wash 

()  in  II  ha,  Nebr 

Oswe^ro,  N.  Y « 

Palestine,  Tex 

Pen««'U'ol«,  Fla 

PhilmlHphia.Pa ' 

Moved  August  1,1884.    H=885. 
Moved  April  1, 1884.    H=I17. 

Pike's  Peak,  Colo 

Pitt'^burB,  Pa 1 

Poplar  River,  Mont. 

Port  Anjreles,  Wash 

Established    February    1,    1885, 

Port  Huron,  Mich. 

Portland,  Me „ « 

633 

H=U. 
Moved  July  1,1885.    H=»^, 
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LaiUudef  longUude^  and  dewxHon  of  Signal  Service  harometen — ContinuecL 


Station. 

Latitude. 

Longitude. 

Elevation 
January 
1,1884. 

"H^itia.ylriy 

Portland,  Ores 

O      f 

45  32 

34  33 

42  3 
40  10 
26  23 

43  8 

43  13 
38  35 

38  38 
68  28 

44  58 
48  56 

40  46 

29  27 

32  43 

41  25 

40  28 
28  48 

37  48 

35  18 

35  41 

32  5 
47  31 

82  30 
34  40 
57    3 

83  55 

47  40 

39  48 

33  30 

30  53 

48  23 

33  4 

41  40 
47  57 
53  53 

42  50 
82  22 

88  54 

38  4 

34  14 

40  58 

42  54 
32  45 

o     / 
122  43 
112  28 

70  11 

122  15 

96  48 

77  42 

123  20 
12130 

90  12 
16148 
93    3 

97  14 
111  54 

98  28 

117  10 

82  40 
74  00 
81  23 

122  26 
120  39 

109  57 
81    5 

111  48 
93  40 
98  23 

135  19 

78  I 
117  25 

89  39 

109  26 

102  63 

124  44 

110  2 

83  34 
98  57 

166  32 
100  32 

90  53 

77    3 

103  12 
77  67 

117  43 

97  28 
114  36 

Feet. 
67 
5,3I0B 

26 
837 
239B 
621 
611 

65 
571 

30 

801 

804 

4,848 

Presoott.  Ariz 

Moved  Maieh  19, 1884.    H==5,889 

B. 
DisoonUnued  March  26, 1884. 

Provinoetown,  Mass 

Red  Bluff,  Cal Z 

Rio  Gmnde  City,  Tex 

Rochester,  N.  Y 

Ro»ebiirff,  Orej? 

Moved  August  22, 1884.    H=Sa&. 

Sacramento,  Cal 

Moved  February  1,1884.  H?a64. 

Saint  ]x>ui8.  Mo 

Saint  Michad'H,  Fort,  Alaska.. 
Saint  Paul.  Minn 

Saint  Vincent.  Minn 

Suit  Lake  City.  Utah 

San  Antonio,  Tex 

San  Diego,  Cal 

Be-estabUshed    Mai«fa    7,  IflSB. 

67 
638 
28 

SOB 
60 

H=781. 

SanduBky,  Ohio 

Sandy  Hook, N.J 

Sanfoid,Fla 

San  Francisco,  Cal 

Moved  August  1,1884.    Hs=S5B. 

San  Luis  Obispo,  Cal 

EsUblished  June  1,  1885.    H=« 

Santa  F6,  N.  Mex 

270. 
Be^tab.  Dec  1, 1884.    Hs^TQU. 

Savannah,  Ga 

87 
3,590B 

227 
1,200B 

63 

84 
1,906 

644 

Shaw,  Fort,  Mont 

Shreveport,  La 

Sill,  Fort,  Ind.T 

Sitka,  Alaska 

Smitbville.N.C 

Spokane  Falls,  Wash 

Moved  December  1,1884.     H= 

Springfleld,  111 

1909. 

Stanton.  Fort.  N  Mex 

Established  January,  188S. 

Stockton,  Fort,  Tex 

Tatoosh  Island,  Wash 

Thomas  Camp,  Ariz 

8,010B 

86 

2,710B 

651 

Toledo,  Ohio 

Totten,  Fort,  Dak 

Established  May,  1884,  H=l,500. 

TTf^nipoka,  Ain^kn.  . 

13 

Valentine,  Nebr 

Established  April  21,1885. 

Vicksburg,  Miss '...'. 

244 

106 

3,899 

52 

New  office,  April  21,  1865.    H= 
252.     Moved    June    1,     1885. 
H==209. 

Washington  City 

West  Las  Animas,  Colo 

Wilmington,  N.  C 

Be-establiflhed  December  1, 1884. 

Yankton,  Dak 

1,228 
141 

H=4858. 

Yuma,  Ariz « 

Note.— It  will  be  noted  that  the  elevation  of  the  following  stations  differs  from  that  in  the  last  re- 
port by  the  amount  set  against  each.  Cairo,  18  feet ;  Cincinnati,  8 ;  Indianapolis,  13 ;  Louisville,  21 ; 
and  St.  Louis,  12.  These  changes  are  not  due  to  a  removal  of  omoe,  but  to  a  redetermination  of  the 
altitude  by  carefully  connecting  with  the  line  of  precise  levels  being  run  by  the  United  States  Coast 
and  Geodetic  Survey  across  the  Continent  from  Sandy  Hook  to  the  Pacific. 

The  case  of  Cincinnati  is  especially  instructive.  The  former  elevation  depended  on  a  large  num> 
ber  of  canal  and  railroad  levels,  all  of  which  appeared  to  check  within  a  foot  and  yet  the  final  re> 
suit  was  in  error  by  8  feet.  The  difference  of  29  feet  between  Louisville  and  Cincinnati  has  been 
noticed  even  in  the  reductions  of  barometer  readings  for  the  isobars  on  the  daily  maps. 

When  this  line  of  levels  has  been  completed,  it  will  afford  a  most  important  base  fh>m  whidi  we 
may  obtain  elevations  on  either  side  and  at  many  points  where  great  uncertainties  exist  at  present. 


Digitized  by  LjOOQ IC 


BEPOBT   OF   THE   CHIEF   SIGNAL   OFFICEB. 


577 


Appendix  66  d. 

IM  of  tornado  reporierSf  June  30, 1885. 


Kama. 


PoB^ffloe. 


Oounty. 


State  or  Territory. 


W.  EL  DeLap - 

Sael  Foster 

W.  S.  Dennet 

John  J.  Hubley 

George  Garrington , 

HcrveyBarbcr , 

J.  C.  Wbitmore 

W.  R.  Gregg 

C.  W.  Parsons. 

O.  A.  Archer 

Howard  Q.  Lewis. 

W.  H.  Higgins 

J.  P.  Lewellyn , 

O.  P.  Baer , 

Henry  J.  Grannis. 

Charles  Kirchner ^ 

Clarence  Gardner. 

A.  H.  Peterson 

H.  S.  Terry 

F.  L.  Sandford 

R.  W.  Putnam 

J.  W.  Perkins. , 

Alexander  Paul..... 

R.  P.  Colt 

George  8.  Card , 

H.  Besse.Jr 

C.  Keckley , 

A.  Norelins 

John  D.  Dopf. 

Isaac  H.  Adams 

Mciflsra.  Webster  and  Coming. 
Prof  Henry  M.  McFarland.... 

R.  J.  Spurr.... 

Israel  9.  Soott 

Edwin  L.  Childs 

J.  Sidner,  ir 

Olef  Olson , 

PaulRoulet 


K.L..  Smith 

William  H.  Pomeroy.. 

James  Amy 

DiW.  Briggs 

William  M.  Taylor 

G.  H.  Kallmeyer 

B.F.Ferris 

W.  B.  Goodrich ^ 

Joseph  Luce 

Irvine  Prather 

W.H.Soofield 

D.  P.  Davis,  jr.- 

Rev.  A.  A,  Young 

O.G.Wall 

M.  C.  Thompson 

E.P.Stearns 

N.B.  McKay 

P.  W.  Sears 

E.SIlverberg 

C.G.Parker 

T.E.  Jenkins 

E.O.Hubbell... 

E.  A.  Goodnough 

H.  W.Smith 

J.  C.  Hatch 

T.  Jewell 

W.  W.Moore 

T,  A.  Smith 

M.  C.  Waite 

W.E.Hull 

E.  L.  Berthoud 

B.  Craig 

J.  G,  Lawton 

8.  R.  Rittenhouse 

S.  M.  Locke 

J.  8.  Gerald....: 

August  Sweger 

B,  J.  Gllkey. 
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Bosoobel .'. 

Muscatine 

Saco 

Menekaunee. 

WestWinsted 

Warwick 

Cordova 

Camden 

Providence 

Blacklngton 

Mount  Holly 

Grant  City- 

Mexico 

Richmond 

High  Forest 

Waumandee 

Burlington. , 

Bath 

Utica 

Independence 

TpsilantL , 

New  Chester- , 

Patch  Grove...- 

Pov  Slppi- 

Daisy , 

Butternut 

Hillsborough 

Kiron 

Rockport 

Scranton 

Briggsvllle 

Hyde  Park 

Greendale 

Kirk»8  Ferry  P.  O 

Crete 

Loradale 

Deer  Park 

Drury  College.  North 
Springfield. 

Centralla 

Edgerton 

Saint  Joseph 

Mount  Sterling. 

Hemdon 

Best  Bottom 

Sunman .- 

Bingham 

Pueblo 

Russell  Gave 

Cannon  River  Falls.. 

South  Bend 

New  Lisbon 

Lanosborough. 

Waverly 

Etler 

American  City- 

Moravia 

Peach  Orchard 

Mount  Vernon 

Dawn 

Pittsfleld 

Oneida 

Adair- 

Loyd 

Star  Prairie 

^illett 

•Beloit 

Baraboo 

Prior  I^ke 

Golden 

Versailles 

De  Pere  

Reading 

Rockbury 

Beaver  Falls 

Avalanche 

Strong , 


Grant 

Muscatine 

York 

Marinette 

Litchfield 

Franklin 

Rock  Island 

Lyon 

Providence 

Berkshire 

Burlington 

Sac - 

Audrain 

Wayne - , 

Olmstead. 

Buffalo- , 

Des  Moines 

Freeborn- 

Winona 

Buchanan 

Washtenaw 

Adams - 

Grants 

Waushara 

Hamilton 

Ashland 

Fleming 

Crawford 

Atchison 

Green 

Marquette 

Lamoille 

Fayette 

Oatahoula  Parish.. 

Saline 

Fayette 

Saint  Croix 

Green 


Boone 

Rock 

Tensas. 

Crawford- 

Saline 

Montgomery . 

Ripley 

Somerset. 

Pueblo 

Fayette 

Goodhue 

Blue  Earth 

Juneau.. 

Fillmore 

Pierce 

Dakota 

Nemeha 

Appanoose . ... 

Clay 

Franklin 

Livingston 

Berkshire 

Brown 

Adair 

Richland 

Saint  Croix 

Clay 

Rock 

Sauk...- 

Scolt 

Jefi'onon 

Woodford 

Brown 

Berks 

Oxford 

Renville 

Vernon 

Franklin  M , 


Wisconsin. 

Iowa. 

Maine. 

Wisconsin. 

Conneoticut. 

Massachusetts. 

Illinois. 

Minnesota. 

Rhode  Island. 

Massachusetts. 

New  Jersey. 

Iowa. 

Missouri. 

Indiana. 

Minnesota. 

Wisconsin. 

Iowa. 

Mlnnesotft. 

Do. 
Iowa. 
Michigan. 
Wisconsin. 

Do. 

Do. 
Tennessee. 
Wisconsin. 
Kentucky. 
Iowa. 
Missouri. 
Iowa. 
Wisconsin. 
Vermont. 
Kentucky. 
Louisiana. 
Nebraska. 
Kentucky. 
Wisconsin. 
Missouri. 

Do. 
Wisoonsin. 
Louisiana. 
Wisoonsin. 
Missouri. 

Do. 
Indiana. 
Maine. 
Colorado. 
Kentucky. 
Minnesota. 

Do. 
Wisoonsin. 
Minnesota. 
Wisconsin. 
Minnesota. 
Kansas. 
Iowa. 
Arkansas. 
Texas. 
Missouri. 
Massachusetts. 
Wisconsin. 
Iowa, 
Wisoonsin. 
Wisoonsin. 
Iowa. 
Wisconsin, 

Do. 
Minnesota, 
Colorado. 
Kentucky. 
Wisconsin. 
Pennsylvania. 
Maine. 
Minnesota. 
Wisconsin. 
Maine. 
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Name. 


Po0t-Offioe. 


County. 


State  or  Territorj. 


Wilder  Pratt 

A.Patrick 

Racbael  Larrabee^ 

G.  W.  McDonald 

J.  J.  Palmer 

John  Janzcn 

Arthur.!.  Carroll.^ 

Henry  Tucker 

E.  D.  Winchester.^ 

Reuben  Adams 

William  B.  Pratt 

M,  F.  Blllingsley 

H.  W.  Pickens 

John  R.  King 

W.  L.  Wilkinson 

E.  D.  Henry 

J.  S.Towle 

T.  V.  Munson 

T.  C.  Crais 

O.  Kniffht 

G.  B.  Holden 

Henry  C.  Terrell 

William  Welsh 

R.  H.  Kirk 

C.  L.  Fellows 

John  A.  Wood 

William  Smith 

M.  M.  Beck 

R.  B.  Boulton^ , 

.Tohn  Ing^leby 

I.J.Wheeler 

J.  G.  Brandon 

Enoch  L.  Fogg 

J.L.  Stowell 

R.  A.  A.  Morse 

W.R.  Allen , 

H.  B.  Wilson 

B.  F.  Jones 

James  H.  Maxwell 

C.  K.  Baxter 

C.  G.  Witherspoon , 

W.B.Clark.. 

J.  K.  Gardner 

D.  W.  McNeal 

J.  J.  Webb 

W.  A.  Paddock 

W.  D.  Akers 

George  Stockmeyer , 

H.  A.  Swain 

A.  Patterson 

V.  L.  Beaver 

J.  O.  Oien 

H.  C.  Rawson 

Prof.  H.E.  Sadler 

Edgar  W.  Clarke 

Robert  O.  Schoenfeleer.., 

W.G.Bartley 

A.E.Dolbear 

B.S.  Hoxie 

E.  O.  Brauns 

J.  n.Fawcett , 

John  H.McGillan.. 

J.  W.  Dawson... 

John  Antry 

T.J.  Reeves 

P.  Clawson 

Arthur  Borger , 

Henry  M.Crombie 

D.F.AkIn 

W.C.Tallev 

James  A.  Snanker 

Martiu  BischofT. 

Henry  D.  A.  Ward 

S.  W.  Morrison 

A.  P.  Jones 

E.A.Jones , 

John  L.Meagher... 

Frank  Tilton 

Charles  G.  Robinson 

Frank  J.  Wise 

M.E.  Paynter 

John  Alvey 

A.  W.Green.. 


Freeman.. ,. 

Grand  Manh.. 

McGregor 

Montioello 

City  Point 

Mountain  Lake .. 

Plainvlew 

Otto 

Stacy  viUe 

Hersey 

Prattsburgh 

Franklin 

Atalla 

Island  Lake 

Tettington 

Omro 

New  Avon 

Dennlson  City.... 

Easton... 

Qlendale.. 

Bacon 

Elmwood 

Loyal 

Oxford 

Fascoro 

Rock  Branch..  .... 

Marshfleld 

Holtdn 

Millersburgh 

Potsdam.... 

Monona 

Poughkeepsie 

Woodstown 

Bell  Centre 

Gainesville 

Pitman 

Red  Wing 

Beauregeuid 

Worthington 

Wells 

Marystown 

Beebe 

New  Hampton... 

Wendell 

Fairview 

Ackerland 

Spring  Valley 

FortSoott 

Union  Lake 

I/ee 

Reading 

Freedom 

Sturgis 

Emporia. 

Irvington 

Wellington 

Birch  Coolcy 

College  Hill 

Albany 

Tracy 

Marion 

Mackville 

Redfleld 

Albertha 

Seney 

0*Keana 

Wilson 

Glasgow 

Farmington 

Marble  Hill 

Beaver  Creek 

BufTalo 

Middletown 

Oxford... 

Little  Wolf. 

Mnasillon 

Marysburg 

Green  Bay 

Campbellsburg. .. 

Pine  Bluff. 

Midway 

,  Delavan 

!  Greenville ,,.. 


Franklin 

Adams 

Clayton 

Wright 

George 

Cottonwood 

Wabasha 

Clark 

MltoheU 

Saint  Croix 

Steuben 

Itturd - 

Etowah 

Lyon 

Charles  City 

Winnebago 

Redwood.. 

Grayson , 

I.<eavenworth  .... 

Henrior> , 

Monroe 

Saline , 

Clark- , 

Chester , 

Kewaunee 

Woodbury , 

Webster 

Jackson 

Bourbon... , 

Olmstead.. , 

Clayton 

Sharp , 

Salem , 

Crawford 

Sumpter... , 

Clay 

Goodhue.. 

Copiah..... 

Nobles 

Faribault 

Johnson 

White , 

Chickasaw 

Cherokee 

Brown... , 

Leavenworth. ... , 

Pierce 

Bourbon , 

Rice 

Carter , 

Berks , 

Waseca 

Saint  Joseph 

Lyon , 

Washington 

Renville , 

do. , 

Middlesex 

Green 

Lyons 

Olmstead 

Outagamie 

Spink 

Randolph 

Plymouth 

Butler....: , 

Niagara 

Trempealeau 

Dakota. 

Bollinger 

Rock •. 

Erie  

Middlesex 

Chester 

Waupaoa. 

Stark 

Le  Sueur. 

Brown 

Washington 

Jefferson 

Woodford 

Fairbault 

Clay 


Maine. 

Wisoonsitt. 

Iowa. 

Minnesota. 

Virginia. 

Minnesota. 

Do. 
Indiana. 
Iowa. 
Wisconsin. 
New  York. 
Arkansas. 
Alabama. 
Minnesota. 
Virginia. 
Wisconsin. 
Minnesota. 
Texas. 

Viiginia. 

Wisconsin. 

Misw>uri. 

Wisconsin. 

Pennsylvania. 

Wisconsin. 

Iowa. 

Missouri. 

Kansas. 

Kentucky. 

Minnesota. 

Iowa. 

Arkansas. 

New  Jersey. 

Wisconsin. 

Alabama. 

Arkansas. 

Minnesota. 

MissiMippi. 

Minnesota. 

Do. 
Texas. 
Arkansas. 
Iowa. 

Do. 
Kansas 

Do. 
Wisconsin. 
Kansas. 
Minnesota. 
Misw>uri. 
Pennsylvania. 
Minnesota. 
Michigan. 
Kansas. 
Illinois. 
Minnesota. 

Do. 
Ma8sa(diuseU& 
WIsoonsion. 
Minnesota. 

Do. 
Wisconsin. 
Dakota. 
Arkansas. 
Iowa. 
Ohio. 

New  York. 
Wisconsin. 
Minnesota. 
Missouri. 
Minnesota. 
New  York. 
Connecticut. 
Pennsylvania. 
Wisconsin. 
Ohio. 

Minnesota. 
Wi«<oonsin. 
Indiana. 
Arkansas. 
Kentucky. 
Minnesota, 
Iow». 


Digitized  by  LjOOQ IC 


REPORT   OF   THE   CHIEF   PIGNAL   OFFICER.  579 

IA9I  of  tornado  reporien,  Ju/ne  30,  188&— Contiiined. 


Name. 

PoatK>ffloe. 

Oounty. 

State  or  Tenitoiy. 

Prof.  P.  K.  Pattison 

Westfleld 

Pattersonville 

Sioux - 

Ohio 

Montgomery... 

New  York. 

C.  N.  Sawyer 

Iowa. 

E.O.Hildreth 

Wheeling 

West  Virginia. 
Misooari. 

John  C.  Whiteaide 

Loutre  Island 

Edwin  H  CJox 

Pekin 

Niagara  

New  York. 

Rev.  F.  M.  Eckstein 

Conception 

Nodaway 

Pembina. 

Missouri. 

Robert  Lynn , 

Acton 

Dakota. 

Charles  G.  Boernor 

Vevay 

Switzerland 

Indiana. 

Cx.  F.  Hunter 

Hawarden 

Sioux 

Iowa. 

Walter  S.  Booth 

Minneapolis .t...... 

Hennepin 

Minnesota. 

Mrs.  B.W.Randall 

Sharon 

Grand  Coteau 

L©  Sueur. 

Saint  Landry 

Do. 

(\M.Widman 

Louisiana. 

T.  M,  Barton 

Butler 

Pendleton 

Kentucky. 
Missouri. 

C.  Shalcr  Smith 

Saint  Louis 

Saint  Louia. 

I>f^ne    

George  Durkec 

De  Forest 

Wisconsin. 

K,  M.  Hutchinson 

Oshkosh 

Winnebago 

Do. 

J.N.  Prouty 

Humboldt 

Humboldt     

Iowa. 

William  Prescott 

Bear  Valley 

Wabasha 

Minnesota. 

A.  I.  Drake 

Cascade  

Goodhue   

Do. 

John  Do  Boos 

Bigclow 

Nobles V. 

Walsh       

Do. 

r.  H.  Honey 

Kensington 

Dakota. 

(  harlesJ.Ellifl 

Marinette 

Marinette 

Wisconsin. 

F,  M.  Green , 

Whiting 

Ja<>1iQBon .TT... 

Kansas. 

K.  Whitcomb 

Friend 

Saline 

Nebraska. 

.\'bert  Campbell 

Adrian 

Avalon 

Nobles 

Minnesota. 

James  Reed 

Livingston 

Missouri. 

C\Stcffen» 

Eraser 

Macomb      .... 

Michigan. 

Dakota. 

Wisconsin. 

A.Gould .r... 

JohnO'Bryan ... 

Springlike 

Gnrflold 

Kingsbury 

Jackson .              ... 

X.M.Cook 

729  Eleventh  avenue, 

N.  Minneapolis. 
Albany 

Hennepin 

Minnesota. 

D.H.  Morgan 

Green 

Wisconsin. 

H.  W.  Ncff 

Nevada 

Mercer 

Columbia 

Kentucky. 

JanicH  H.  Haicht 

Lowvillo 

Wisconsin. 

Iv.  P.  Miller  

High  Hill  

Mnn  tirom  Arv 

Missouri. 

(fcorge  Fairfield 

Bridgeport 

Crawford 

Wisconsin. 

W.  S.  Prnther 

North  V'ernon    ... 

Jenninsrs 

Indiana. 

A.  D.  lUmdy 

Haiiit  Ansgar 

Mitchell 

Iowa. 

F.  Frederick 

Cross  Plains 

Dane 

Wisconsin. 

J.  V.  Ri.sk 

(^unton  

Lewis 

Missouri. 

John  n.  Brown 

Fair  Water 

Mazo  "Mnnic 

Fond  du  Lac 

Wisconsin. 

Hcnrv  Schildt 

Dane 

Do. 

K,  F.Ix-wis 

I^wiston 

(Columbia 

Do. 

Knima  M.Smith 

Mendota 

Dane 

Do. 

J.  C.  Fales. 

Danville 

Boyles                    .  . 

Kentucky. 
Iowa. 

J   M  Elder 

(Concord 

Hancock « 

Pike    

I'liarles  A.  Kendall 

Barry 

Elmwood 

Illinois. 

John  Rcfcan 

Peoria 

Do. 

Alexander  Hawkin 

West  Newton 

Nicollet 

Minnesota. 

Thomas  J.  Felzer 

Enterprise 

Winona 

Do. 

G.  II.  Yapp 

Waueousta 

Fond  du  Tao 

Wisconsin. 

Andrew  W.  Pederuon 

f.  H.  Benton 

Comfrey 

I>odge  Centre 

Brown 

Dodge 

Minnesota. 
Do. 

John  Collet  ~ 

Indianapolis 

Chester  

Marion 

Indiana. 

J.  Shaw 

Olmstead 

Mahaska 

Minnesota. 

Joseph  Boyd 

Oskaloosa 

Iowa. 

K  A.  Hickman 

Independence. 

Jackson  

Hamlin 

Missouri. 

C  P.  Parsoni 

Spaulding 

Dakota. 

J  F.  Martin 

Effingham 

Atchison  ....... 

Kansas. 

G.  A.  Goffjr 

Georgfe  S.  Barnes 

Elmira 

Chemung 

Rook 

MfLhA#|k-n. 

New  York. 

Handy 

Oskaloosa 

Minnesota. 

Erasmus  Haworth 

Iowa. 

Nathaniel  Shute 

Exeter 

Rock 

Pierce 

New  Hampshire. 
Wisconsin. 

K.  Tracv  Brown  

Hanover 

F  H  Kinff 

River  FaUi 

Do. 

A.  M.  Carter 

Johnstown 

Rock.. 

Do. 

H  M.Weston 

Greenwood 

Clark 

Saline 

Do. 

P.  E  Orear 

Orearville 

Missouri. 

E  Hildebrand 

Philadelphia 

Philadelnhia 

Pennsylvania. 
Alabama. 

MrH  P  H.Mell 

Auburn 

Tarrant. 

OsctkT  J.  Lawrence 

Arling^n 

Texas. 

E.  A.  Gore 

Marshall 

Lyon  

Minnesota. 

Peter  Wodzynski 

Stoddard 

Vernon 

Wisconsin. 

Geor«'  tt.  Cnther. 

Ashville 

Sprinsr  Valley 

Saint  Clair 

C  G.  Edwards 

Fillmore.- 

Minnesota. 

William  J.  Waggoner 

vioii^..:.!.:..  „;:;::;.::;:. 

Riohland 

Wisconsin. 

E  8.  Mitchell 

Tigerton 

Shawano..    

Do. 

R  8.  Morse 

Bcctown 

Grant 

Do. 

George  Davy 

A.  F.  Berry 

8.  N.  KingRlcy 

Mr«.  J.  Campbell 

John  T.  Bedally 

Ottawa. 

Waukesha... 

Do. 

Springville 

Lawrence 

Indiana. 

Loganville 

Sibley 

Trim  Belle 

Sauk 

Wisconsin. 

Osceola. 

Iowa. 

Piere© 

Wisconsin. 
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Name. 


Post-office. 


County. 


State  or  Territory. 


O.  B.Bnokett 

H.  P.  Hanson 

J.  H.  J.  WiUiams.. 

E.  F.  Test 

Spencer  Haines.. . 

James  B.  Wallace.. 

J.  Reimers 

Abraham  Vines 

J.  B.  Porter. 

W.  B.  Stronff 

Daniel  James 

E.  M.  Shepard 

Robert  Severs 

Ellwood  Cooper  

Edward  Newnouse.... 

C.  Bonnin.. 

L.  Stowe 

J.  T.  Davenport.; 

Thomas  L.  wakeley.. 

J..T.B.McElBath 

E.  B.  Memminger. 


Colin  Macrar 

J.  S.  Stewart 

R.  L.  Rhodes 

Henry  D.  Capers 

W.  M.  Chapel 

George  H.  Larison.... 

K.  CPope 

George  L.  De  Hines.. 

E.  Parsons 

•T.  G.  Patrick 

H.F.Walker 

.TohnT.  Hardie.. 


Levi  Clippinger 

Albert  Rawlins 

A.  T.  Laing 

J.  H.  Brownlee 

John  Minor , 

John  C.  Glover 

W.  F.  Brewer 

Mary  R.  Dusenberg 

G.  P.  Harley 

W.  H.  Hatfield 

D.  L.  Cheatham 

Grace  G.  Cochran 

J.  M.  Bivins 

W.J  Goss 

E.  McRae 

James  E.  Crossland.. 

V.B.Clark 

I..  Holt 

N.  A.  Whitmore 

J.  K.  Milner 

James  Smith 

D.  A.  Jordan 

William  T.  Hamilton.... 

E.  Rumble 

Sampson  Pope 

.W.C.Rose 

John  H.Frick 

.T.M.Pugh 

O.S.Jones 

Thomas  W.  Halloway... 

.Tames  A.  Dunlap... 

Mrs.  H.N.  Sutton 

M.H.  Allen„ 

J.H.Hendly 

H.H.  Guernsey 

D.  F.Waite 

E.  A.  S.  Mizon 

James  H.  Paw 

L.  H.  Boyken 

T.J.Gray 

Dr.  William  W.Twitty.. 
Professor  J.  E.  Davies,. ., 

J.  N.  Garrison 

W.W.Crosby 

John  W.  Lut« , 

R.  A.Goher 

R.R.Irby 

r.  I.iffhtfoot , 

W.  J.  Y,  Thurston 


Denmark. 

Haywood 

Doran*s  Cave....... 

Omaha 

Rancocas. 

Mount  Pleasant.... 
Calumet  Harbor... 
Vine's  Springs..... 

Silver  Creek 

Northfleld 

Yamallton. , 

Springfield.. 

Washington  Harbor.. 
Santa  Bcurbara.......... 

Edwards.. , 

fiondnel 

Sun  Prairie 

Whitesburg 

Germania 

Centre - 

17  Broad  8t.,Ghariea- 
ton. 

Camden 

Oxford , 

Hephsibah. 

AdairsviUe. , 

Kingston , 

LainbertviUe , 

BattleboroQgh 

Hope  Station , 

Dallas 

White  Oak 

Jackson  Station.. , 

07  Oarondalet  street.. 

Centralia , 

Eastland , 

Dale 

PlainsvUIe 

Sun  Hill 

Batesbuxg ». 

Duluth. 

Concord 

Allendale 


Hollywood.. 

Davidsborough 

Anderson 

Albemarle. , 

Harmony  Grove.. 

Wadesborough. 

Aiken 

Blountavllle 

Silurla. 

Canton 

Columbiana 

Lexington 

Jackson 

Talking.Rock 

Gk>ggin8ville 

Newberry ».. 

Timmonsville... 

Warrenton.. 

MorrisviUe.... 

Manly 

Pomaria ...; 

Cedar  HiU 

Big  Creek 

Beverly 

Ansonville 

Altamont 

Byron „....«... 

Barnwell. 

Smithfleld 

Brooks'  Station 

Choctaw  Agency.... 

Camilla 

Madison 

Gillsville 

Crosby  ville 

Cave  Springs 

Dougherty 

Linton 

Pclliam 

Clayton 


Lee~ 

Freeborn 

Jackson 

Dou]^Ias 

Burhngton 

Westmoreland.... 

Fond  du  Iac 

Ripley 

Floyd 

Rice 

Fayette 

Green 

Door 

Santa  Barbara..... 

Sheboygan.. 

Shawano 

Dane 

Carroll 

Calhoun 

Cherokee. 

Charleaton. 


Kershaw. , 

Newton , 

Richmond 

Barton 

Green  Lake. 

Hunterton .: 

Edgecombe 

Lexington , 

Gaston...... 

Fairfield  „ 

Aiken , 

New  Orleans.. 

Namibia , 

Eastland 

Cottonwood 

Gordon 

Washington 

Lexington. 

Gwinnett 

Cabarms 

Bamw^ 

Richland. 

Washington 

Anderson 

Stanley 

Ja(^»on 

Anson 

Aiken 

Jones 

Shelby 

Cherokee 

Shelby 

Davidson 

Northunpton .......... 

Pickens. 

Monroe 

Newberry 

Darlington 

Warren 

Wake « 

Moore 

Newberry 

Anson 

Forsyth 

Anson 

Anson 

Deuel ^ 

Houston.. 

Barnwell. 

Johnston 

Fayette 

Oktibbeha. 

Mitchell 

Dane 

Banks 

Chester 

Bullitt 

Dawson 

Hancock 

Mitchell 

Johnston 


Iowa. 

Minnesota. 

Alabama. 

Nebraska. 

New  Jersey. 

Pennsylvania. 

Wisconsin. 

Indiana. 

Georgia. 

Minnesota. 

Kentucky. 

Missouri. 

Wisconsin. 

California. 

Wisconsin. 

Do. 

Do. 
Georgia. 


Do. 
Soutti  Carolina. 

Do. 


Georgia. 


Do. 
Wisconsin. 
New  Jersey. 
North  Carolina. 
South  Carolina. 
North  Carolina. 
South  Carolina. 

Do. 
Louisiana. 


Texas. 

Minnesota. 

€tooi^a. 

South  Carolina. 
Georgia. 
North  Carolina. 
South  Carolina. 
Georgia. 

South  d&rolina. 
North  Carolina. 
Georgia. 
North  Carolina. 
South  Carolina. 
Georgia. 


Georgia. 
Alabama. 
North  Carolina. 

Do  . 
Geonria. 

South  Carolina. 

Do. 
Missouri. 
North  Carolina. 

Do. 
South  Carolina. 
North  Carolina. 
Georgia. 
North  Carolina. 

Do. 
Dakota. 
Georgia. 
South  Oarolina. 
North  Carolina. 
Georgia. 
Mississippi. 
Georgia. 
Wisconsin. 
Georgia. 
South  Carolina. 
Kentucky. 
Georgia. 

Do' 
North  Carolina. 
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Kame. 


Posfe^ffioe. 


County. 


State  or  Texritory. 


A.M.McMunen 

Riohard  L.Rowe « 

J.  A.  Parbam 

R.B.McArver ,. 

William  M.  Jones. 

J .  C.  Goodman 

J.  S.  Stewart,  jr 

Jackson  Counts 

B.  P.  Benton 

C.  C.  Chandler 

Alexander  A,  Beard 

W.C.Baskins 

C.  Martin 

A.  S.  Marsh 

Charles  De  St.  Roseana... 

James  McFarlane 

J.M.HeadJr 

W.B.Spencer 

S.Pierson  

F.J.Blackwell 

W.Nelson 

John  Goodrich 

W.F.  Watson 

R.  C.  Alexander 

R.  M.  Raymond 

J.  M.  Campbell 

Henry  S.  Glover 

W.B.  Smith :.. 

Marvel  Ritchie 

M.  F.  Huntley 

J.T.Rose 

S.  Buckley 

Arthur  Harvin 

C.W.Stanton 

R.  J.  Harper 

W.H.  S.Harris 

G.H.Hannah 

James  C.  Klugh 

J.  W.  Majors 

J.J.Talley 

Ansel  Strickland 

ThadC.  Sturjfis 

Chas.  Nickerson 

John  W.  Caldwell 

J.  A.  Keller 

C.E.Bessey 

Edward  B.  Smith 

I.  VarenberK 

H.  Good 

J.  M.  Dorsey 

R.  W.  Boyd 

Thos.  B.  Dedrer 

Rdgar  L.  Larkin 

James  O.  Ladd 

B.C.Smith 

I.  A.  Ledbetter  .» 

W.  P.  Brookshine 

E.W.  Griffith 

L.M.Burkett 

T.W.Mcthrin 

P.  D.  Huff. 

J.R.Culp 

William  Gesner 

William  Bradley , 

C.  E.  Greene 

J.  J.  Bunch 

D.C.  Hodo 

W.H.  Jones 

Charles  8.  Prosser 

P.P.Maxwell ........ 

John  M.  Vean 

Georare  H.  Carter 

Charles  D.Chappell , 

W.T.Holland 

H.D.  InffcrsoU 

C.  B.  La  Hatte 

R.  P.  Collins 

W.S.Sanford 

Jer.S.Bray 

DH.HepIer 

W.P.Coker 

J.  B.  Wright 

Jaoob  W.  Whorton 


Landsford 

Rock  Valley 

Lockville 

Coosa 

Cary 

Goodman 

Cave  Spring 

Peak 

Raymond 

Bascobel 

Wilsonville 

Coats  Bend -... 

Martinis  Cross  Roads 

Harrisburg. 

Augusta 

Towanda 

Linwood 

Murft-eesborough.. 

EnaeId-« 

Lavonia 

Smith's  Turn  Out.. 

Enfield 

Watsonville 

Homer 

Hailes  Gold  Mine.. 

Oak  Grove , 

Monticello 

Tumbling  Shoals .. 

Copal  Grove 

Lane's  Creek , 

Indian  Trail 

New  Providence..., 

Oakland 

Elk  City 

Sandy  Ridge 

Jonesvllle , 

South  Bosque 

Abbeville 

Majors 

Lovelace , 

Cummings 

Columbus .... 

Big  Creek 

Clarksville 

Tunnel  HUl 

Ames 

Smithsborough 

Paint  Rock -. 

Marietta 

Massey  Creek 

Darlington 

Little  Warrior- 

New  Windsor 

Cheraw 

Cold  Water 

Edinborough  

Powelton 

Ozark 

Pine  Ridge 

Senoia 

Saint  Albans 

Rossville 

Birmingham 

Mapleton 

Long  Cane 

Poverty  Hill 

Carrollton 

Ringwood 

Ithaca , 

Davidson  CoU^^. 

Neillsville 

Carter's  Mills 

Jenkinsville 

Marion  Station 

Dahlonega 

Gainesville 

Hanrahan 

Livingston 

Foust's  Mills 

Hannersvillo 

Cedar  Grove 

High  Tower 

Forney 


Chester 

Sioux 

Chatham- 

Floyd  

Wake 

Anson 

Floyd  .* 

Lexington 

Union 

Jackson 

Spencer 

Etowah 

Calhoun 

Saline 

Richmond 

Bradford 

Pike 

Hertford 

Halifax 

Franklin 

York ., 

Halifax 

Rowan 

Banks 

Lancaster 

Union 

Jasper 

Laurens 

Stanley 

Union 

do 

Montgomery.., 

Clarendon 

Montgomery.. 

Henry 

Union 

McLennan 

Abbeville , 

Anderson , 

Troup 

Forsyth , 

Muscogee 

Edgefield.. 


Montgomery.., 

Hardin 

Storey 

Jasper 

Jackson 

Greenville 

White 

Darlington 

Blount -. 

Mereer 

Chesterfield 

Elbert 

Montgomery. 

Richmond- 

Dale 

Twiggs 

Coweta , 

Greenville 

Chester 

Jefferson 

Abbeville 

Troup 

Edgefield 

Pickens 

Halifax 

Tompkins 

Mecklenburgh. . . 

Clark 

Moore 

Fairfield 

Lauderdale 

Lumpkin 

Hall 

Pitt 

Floyd 

Randolph , 

Davidson 

Laurens 

Forsyth , 

Cherokee 


South  Carolina. 

Iowa. 

North  Carolina. 

Georgia. 

North  Carolina. 

Do. 
Georgia. 
South  Carolina. 
North  Carolina. 
Georgia. 
Kentucky. 
Alabama. 

Do. 
Illinois. 
Georgia. 
Pennsylvania. 
Alabama. 
North  Carolina. 

Do. 
Georgia. 
South  Carolina. 
North  Carolina. 

Do. 
Georgia. ' 
South  Carolina. 
North  Carolina. 
Georgia. 
South  Carolina. 
North  Carolina. 

Do. 

Do. 
Tennessee. 
South  Carolina. 
Kansas. 
Georgia. 
South  Carolina. 
Texas. 
South  Carolina. 

Do. 
Geoigia< 

Do. 

Do. 
South  Carolina. 
Tennessee. 
Kentucky. 
Iowa. 
Georgia. 


South  Carolina. 

Georgia. 

South  Carolina. 

Alabama. 

Illinois. 

South  Carolina. 

Georgia. 

North  Carolina. 

Do. 
Alabama. 
Geonria. 

South  Carolina. 

Do. 
Alabama. 
South  Carolina. 
Georgia. 
South  Carolina. 
Alabama. 
North  Carolina. 
New  York. 
North  Carolina. 
Wisconsin. 
North  Carolina. 
South  Carolina. 
Mississippi. 
Georgia. 

North  Carolina. 
Georgia. 
North  Carolina. 

Do. 
South  Carolina. 
Georgia. 
Alabiuna. 
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Karnes. 


Josiah  B.Pridgen... 

John  B.Boyd 

G«orge  B.  TilltoiL... 

Irvin  F.  Smith 

J.  A.  Salter 

W.  A.  Ellington 

James  L.  Strain 

£.£.  Barnard 


T.  J.  Lake 

A.J.Phinney , 

F.J.  Hay 

W.T.McGlothlln 

G.  P.  Lloyd „ 

J.  S.  Wrljfht. 

J.  M.  Dill 

W.  T.  Henderson , 

Samuel  D.McGilL 

W.  M.  Dalton ^ 

John  N.  Miller 

William  A.  Love 

J.  F.  Smith 

W.  J.  Taylor 

J.  W.  Kosaraond 

C.  D.  Williamson 

George  D.  Norris. 

Henry  D.  Bennett. 

I.  E.  Goodgion 

B.  F.Grady 

A.  P.  Murray 

I.  D.  I^ve 

H.  Benedict 

Frank  Bums , 

John  8.  Walaer 

C.  L.  Williams,  Jr. , 

J.  W.  Each 

I.  R.  Littlejohn 

Bilas  O.  Tumbo 

J.W.  Sessoms 

L  L.  Guthridge 

C.G.Wilson 

James  A.  Garvin 

James  H.  Bishop 

W.  A.  Montgomery 

J.  W.  Gore 

John  McColn , 

W.  B.  King , 

G.J.  N.  Wilson 

J.  A.  Roberts 

C.  H.  Egolf 

K.T.Daniell 

Seaborn  Kitchens 

J.  M.  Henderson 

J.  S.  Renninger 

Charles  Ambrose,  jr 

W.C.Barkin 

J.E.Willet 

Charles  A.  Beam , 

G.  B.  Telford 

William  P.  Hoy 

William  Riley 

B.  F.  Grigg 

A.J.McCall 

Charles  Moore 

A.Sharpless. 

J.N.Smith 

C.  M.  Hunt 

L.M.Werts 

W.  H.  Pratt,  secretary  Acad- 
emy of  Natural  Science. 

F.  E.  Jerome 

John  Covert 

John  R.  Shaffer 

F.  E.  Oharlesworth 

A.  T.  Fuller 

M.  W.  Coulter 

T.F.Warner 

A.B.  Braydon 

Frank  P.  Hall 

S.  A.  Day 

Geo.  Ware 

Miss  E.  Foster 

Martin  Clark 


Post-office. 


Key 

Sonora 

Aurora 

Lansing 

Crawford.... 
Beaumont... 
Etta  Jane... 


County. 


Vanderbilt    Univer- 
sity. 

Athens 

Munde 

Liberty  Hill 

Richland  Station 

Winfred 

Duncans ~. 

Clay  Hill 

Coronaca 

Camp  Ridge 

Dido 

Glenn  Springs 

Crawford 

Cedar  Grove 

Cloverdale 

Brushy  Creek 

Big  Oak 

New  Market 

Guntersville 

Goodgion's  Factory.. 

Albcrtaous 

Albany 

Oktibbeha 

Springport 

Blountsville 

Riches 

Nacoochee  

Holland's  Store 

Asbury 

Protem 

Bethlehem 

Mingo 

Milledgeville 

Newton 

Beulaville 

Cross  Plains 

Chapel  Hill 

Strafford 

Black-Jack 

Jefferson 

Campbell 

Etna 

Cross  Plains 

Gibson 

Stout  

Minnesota 

Millersport 

Coats  Bend 

Macon 

Beamville 

Grove  l«vel 

Millville 

Ohio 

Lincolnton 

Bath 

Pottstown 

Westchester 

Mount  Summit 

Gamble's  Store 

Clouds  Creek 

Davenport 


Russell 

Oregon 

Fairfield 

Ledyard 

Hogansville... 

Columbus 

Platte  City.... 

Monroe 

Edina 

Ofiawatomic.. 
WaHhington... 

Newton , 

Sutton 


Cherokee., 

Gordon 

Kane 

Ingham .... 
Lowndes.. 
Chatham... 

Union 

Nashville.. 


Rus^iell 

Clark 

Jefferson 

Outagamie.. 

Troup 

Cherokee.... 

Plntte 

Monroe 

Knox 

Miami 

Wilkes 

Sussex 

Clay 


State  or  Territory. 


Limestone 

Delaware , 

Kershaw 

Sumner 

Jasper 

Spartanburgh 

Lincoln , 

Abbeville 

William^bui^h 

Choctaw 

Spartanburgh 

Ix>wndes 

Walker , 

Dade 

Anderson 

Moore 

Madison 

Marshall 

Laurens 

Duplin 

Delaware 

Oktibbeha. 

Henry , 

Blount , 

Sauk 

White 

Anderson 

Union 

Taney ., 

Hertford 

Champaign , 

Baldwin 

Catawba 

Duplin 

Calhoun 

Orange , 

Greene , 

Robertson 

Jackson 

Knox 

Licking , 

Calhoun 

Glascock 

Union 

Lyon „ 

FairOeld 

Etowah 

Bibb 

Allegheny 

Banks 

Spartanburgh 

Anderson 

Lincoln 

Steuben 

Montgomery 

Chester 

Henry 

Rutherford 

Edgefield 

Scott ^ 


Alabama. 
GeoT^gia. 
Illinois. 
Michigan. 
Mississippi. 
North  Carolina. 
South  Carolina. 
Tennessee. 

Alabama. 
Indiana^ 
South  Carolina. 
Tennessee. 
Georgia. 
South  Carolina. 
Georgia. 
South  Carolina. 

Do, 
Mississippi. 
South  Carolina. 
Mississippi. 
Georgia. 

South  Carolina. 
North  Carolina. 
Alabama. 

Do. 
South  Carolina. 
North  Carolina. 
IndiMia. 
Mississippi. 
Indiana. 
Alabama. 
Wisconsin. 
Georgia. 
South  Garolina^ 

Do. 
Missouri. 
North  Carolina. 
Ohio. 
Georgia. 
North  Carolina. 

Do. 
Alabama. 
North  Carolina. 
Missouri. 
Tennessee. 
Georgia. 
Tennessee. 
Ohio. 
Alabama. 
Georgia. 
North  Carolina. 
Minnesota. 
Ohio. 
Alabama. 
Georgia. 
PenuHylvania. 
Georgia. 
South  Carolina. 

Ufo, 
North  Carolina. 

Do. 
Pennsylvania. 

Do. 
Indiana. 
North  Carolina. 
South  Carolina. 
Iowa. 

Kansas. 

Indiana. 

Iowa. 

Wisconsin. 

Georgia, 

Kansas. 

Missouri. 

Michigan. 

MiiVKiiiri. 

Kanfttis. 

Georgia. 

New  Jersey. 

NebFMka. 
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Name. 


A.  8.  Carrey 

A.  M.  Gibflon 

A.  D.  Cadwallader.... 

W.  B.  Jones 

D.  W.  Brainard 

J.  W.  Groesbeck 

Alfted  S.  FrankUn.... 

James  Seaborn 

D.CNcir. 

T.  B.  Headford 

W.M.  Owen 

T.J.  Painter 

W.  S.  Ruckel 

I.A.Ward 

W.  C.Stovall 

L.  M.  Putnam 

A.  B.  Woodruff. 

James  S.  Robinson.... 
A.  P.  Trautwein 


W.  A.  Battaile 

J.  W.  Knight 

J.  R.  Spencer 

Prof.  C.  P.  Conrad... 

a.  E.  Hocker 

Dr.  S.  B.  Bowles , 

Robert  Woody 

Dr.  R.  C.  Kedgie 

H.  H.  Clayton 

J,  F.  Hopkins 

B.  H.  Sellmeyer 

J.R.Woodfill 

J.  W.  Ingles 

Dr.  James  Davis 

W.R.  Leaser. 

Samuel  R.  Weed 

E.  D.  Springer. 

W.T.Boyse 

H.Eastland 

I..ee  S.Cobb 

A.£.McGoffln 

B.B.Barry 

A.W.Wilmarth 

E.S.Griffln 

H.D.Olds 

Stephen  Chapman.. 

John  I...Tunnen 

Rev.  Ira  R.  Hicks..... 


C.  J.  Bayer 

J.  M.  Martin 

Dr.  Frank  Prince 

William  Dunlap 

W.  C.  Mathews 

G.  W.  Clements 

S.  A.  Harris 

William  A.  McCresleas.. 

Benjamin  F.  Dorsey 

Benjamin  P.  Berry 

R.  A.  Rouse..... 

D.  A.  Montgomery 

J.H.Spote 

F.  H.  Dover. 

William  W.  Kinezey 

J.  J.  A.  Sharp 

H.  C.  Moore 

H.T.  Barnes 

W.K.  Sharp 

W.  E.  Manning 

George  Wilcox 

G.E.  Weber 

R.  T.Rush 

H.D.Mason 

E.C.Smith 

Augustus  H.  Erwin 

John  G.  Finley 

W.J.Bell 

J.B.Jones 

W.  A.  Spencer 

John  H.Dcnt 

8.  A.  Gregg,  jr 

John  F.  Bishop 

George  A.Vance 


Poct-offloe. 


Trenton 

Chepultepec 

Lincoln 

Hemdon 

Grinnell 

Harvard , 

Covington 

Fair  Play 

Day , 

Essexville 

Crothersville 

Connesauga 

De  Witt , 

Troy , 

Rock  Mart 

Swain 

Woodruflb , 

Willington. 

Office  of  Continental 

Works. 

Mobile 

Racine 

Arilla 

Fayetteville 

Georgetown , 

Greenfield. , 

Craj^on 

Agricultural  College. 

Murft'eesborough , 

Mabelvale 

Knobel 

Verona 

Pleasant  Hill 

Kellogg 

Tama  City 

Wabaunsee 

South  Creek 

Long  Branch 

Forest 

Onondaga 

Lyons 

PoUocksville 

Embarrass 

Rices 

Cedar  Rapids , 

Bloomfield „ 

Ozark 

PinkelvillcWest 

Saint  Louis 

Cedar  Rapids 

Corinth. 

Jonesborough 

Wolf  Creek 

Tennille 

De  Armanvilfe 

Dawson's  Cross  R*ds.. 

Albertville 

Jasper 

Brownsville 

Scranton 

Pleasant  Ridge .... 

Stokes  Bridge 

Whitaker 

Diamond „... 

Walesoo 

Macon 

Worthville , 

Townville 

Spring  Hope 

Carbonton 

Opelika 

Harrisville 

William's  MUls.... 

Toad  Vine 

Grace 

Bruner 

Gaffney  City 

Herndon 

Peoples 

Cave  Spring 

Mara  Bluff....' 

Woodville 

Mound  Valley 


County. 


Gibson 

Blount 

Logan 

Burke , 

Poweshiek 

MoHenry 

Newton 

Ooonee 

Clark 

Bay 

Jackson ~ 

Murray 

Carroll 

Lincoln 

Polk 

SiMutanburg 

do 

AbbevUle 

Greenpoint. 


MobUe 

Racine 

Jasper 

Washington.. 

Ottawa 

Dade 

Fannin 

Lansing , 

Rutherford.... 

Pulaski 

Clay 

Lawrence 

Saline 

Wabasha 

Tama. 

Wabaunsee . 

Beaufort 

Saline 

Scott 

Ingham 

Rice 

Jones 

Waupaca 

Pickens 

Linn 

Stoddard 

Christian 

Saint  Louis... 


Linn... 

Aloom 

Jeflbrson 

Saint  Clair. 

Washington 

Calhoun 

Hali&z 

Marshall 

Piokens 

Blount , 

WiUiamsburgh.. 

Green 

Darlington 

York 

Gilmer 

Cherokee. 

Bibb 

Butts 

Anderson 

Nash 

Moore 

Lee ., 

Montgomery...... 

Chatham 

Jefferson , 

Lumpkin 

Qtlhoun 

Spartanhurgh.... 

Burke , 

Laurel 

Floyd f 

Marion 

Jackson 

Labetle 


State  or  Territory. 


Tennessee. 

Alabama. 

lUinois. 

Georgia. 

Iowa. 

lUinois. 

Georgia. 

South  Carolina. 

Wisconsin. 

Michigan. 

Indiana. 

Georgia.  ' 

Missouri. 

Do. 
Georgia. 
South  Carolina. 

Do. 

Do. 
New  York. 

Alabama. 

Wisconsin. 

Missouri. 

Arkansas. 

Kansas. 

Missouri. 

Georgia. 

Michigan. 

Tennessee. 

Arkansas. 

Do. 
Missouri. 
Nebraska. 
Minnesota. 
Iowa. 
Kansas. 
North  Carolina. 
Illinois. 
MississippL 
Michigan. 


North  Carolina. 
Wisconsin. 
South  Carolina. 
Iowa. 
Missouri. 

Do. 

Do. 

Iowa. 

MississippL 

Alabama. 

Do. 
Georgia. 


North  Caxolhia. 
Alabama. 
Georgia. 
Alabama. 
South  Carolina. 


South  Carolina. 

Do. 
Georgia. 

Do! 

Do. 
South  Carolina. 
North  Carolina. 

Do.  ' 
Alabama. 
North  Carolina. 

Do. 
Alabama. 
Georgia. 
Alabama. 
South  Carolina. 
Georgia. 
Kentucky. 
Georgia. 
South  Carolina. 
Alabama. 
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Name. 


Sylvester  Flakier 

J.B.Britton 

H.O.Beed 

J.  M.  Robertson 

S.B.PreeIand 

B.  H.  McEokron^ 

Paul  Quattlebaum 

H,  C.  Riueell 

Col.  George  H.  Faribault.. 

GeoTve  £.  Lbcbiham 

A.E.8turg:i8 

W.A.McLaoe 

B.Niblack 

8.  E.  McMillan 

L.C.  Cotflson 

J.  8.  Joseey 

J.  H.  Stephenson 

O.V.Young 

laaacT.  Wilson 

Dr.O.  Q.  Whitcomb  - 

0.  A.  Tike 

James  G.  Van  Frank... 

W.  A.  Hunter 

J. P.O.  Campbell 

1.  F.  Caveness 

L.  8.  Fuller 

Dr.  John  M.  Surface 

J.  Frank  Folger. 

T.  A.  Bereman 

J.Shuster 

8. 0.  Middleton 

T.  J.Cowden 

H.  Edmund  Ravenel , 

John  Inman 

K.  Robertson 

Ignatius  F.  Reese 

William  Bell 

Dr.  D.  W.  Dunn 

Robert  L.Steele 

Dr.  E.  T.  MoSwain 

B.  Rowers 

W.August  Fonda. 

Jos.  Cohen 

Thomas  Dalton 

W.  F.  Houseal 

Z.  D.Smith 

AmaaaCobb 

William  Curry 

A.  C.  Mcintosh 

H.  L.  Seib.. 

John  T.  Camp 

D.  R.  Elkin 

M.  H.  Gkmong 

George  W.  Johnson 

Jos.  Haberthier.. 

J.  O.  Perry 

N.  8.  Whitney 

Robert  A.  Wood. 

Hunter  &  Robinson 

W.  F.  ManueU 

A.  Cookendarfer , 

Dr.  A.  M.  Bourland. 

0.  W.  Stanton 

Dr.  I.  Humphrey 

Prof.  J.  H.  Cook. 

P.  W.  Doe 

Dr.  J.  W.  Jacobs 

D.  D.  Parry 

A.  O.  McCreery. 

Prof.  A.  Howell 

O.P.Clarke 

W.F.Hill 

Dr.  8.  Laning 

J.  P.  D.  Murphy 

Otis  Ashmorc 

Dr.  R.  Hicks 

J.  B.  Dickson^ 

.  M.  D.  Kirk 

1.  Ash 

O.  B.  Cowley , 

I.M.  Peeler 

N.  W.  Kuhn 

Henry  Little 


PbsUoffioe. 


WhitehaU 

Pine  Log 

Anderson 

Laurens 

Plum  Branch 

Concordia 

Lcesville 

Eu&ula. 

Archer  Lodge , 

Paoolet 

Thompson 

Abbeville 

VirgU 

Tabernacle. 

Soottaborough.. .. . 

Maynard 

Flat  Rock 

Waverly.„ 

Trenton 

Ogretta. 

Damascus 

Kasson 

Hunters 

Trenton 

Buffalo  Ford 

Lisbon... 

Lake  City 

Pickens  C.H. 

Mount  Pleasant... 

Farmersville , 

Hallsville 

Grief 

Keowee 

Somerset. 

Mountain  Home.. 

Oneal 

Osage 

Chatauqua 

Rockingham 

Cross  Hill 

Bowersvillo 

Carroll 

Alfonte 

Green  Mount 

Little  Mountain... 

Zadoc 

Beloit  

Blue  Hill 

Taylorsville , 

Hamburg 

GillsviUe 

Alston 

Fort  Atkinson 

Campagne 

Bridgeport 

Troup  Factory 

Edwardsville , 

Woodbum.. , 

Belton 

Mortonsville 

Berlin 

Van  Buren , 

Elk  City 

Fairbury 

Columbus 

Claremont 

Mount  Hor. , 

Monmouth , 

Wetmore 

White  Plains 

Decatur 

Mountaintown 

Kingman , 

Bear  Creek 

Harlem 

Hickville 

Locust  Grove 

Slurgis , 

Alexander 

Glas-svillc  

Pine  Grove 

Applcton 

Kalamazoo 


County. 


Trempealeau... 

Bartow 

Anderson 

Laurens 

EdgcfieTd 

Cloud 

Lexington , 

Barbour 

Johnston 

Spartanburgh  . 

McDuffie 

Wilcox.. 

Jackson 

Marion 

Jackson 

Monroe. 

Kershaw 

Clay. 

Jones 

Cherokee 

Spartanburgh.. 

Dodge 

Abbeville 

Smith 

Randolph 

Laarens 

Jackson 

Pickens 

Henry 

Union 

Duplin 

Bradley 

Oconee 

Pulaski 

Baxter 

Greenville 

Mitchell 

Chatauqua 

Richmond 

Laurens 

Hart 

Carroll -.. 

Madison 

Laurel 

Lexington , 

York 

Mahoning.. 

WebHter 

Alexander 

Saint  Charles... 

Hall 

Fairfield 

Jefferson 

Towns 

Warren 

Troup 

Madison , 

Macoupin 

Bell 

Woodford 

Bracken 

Crawford 

Montgomery.... 

Jefferson.. 

Cherokee 

Dodge 

Bracken ,.. 

Warren 

Nemaha 

Greene 

Newton 

Gilmer , 

Kingrman 

Randolph 

Columbia 

Rutherferd 

Henry 

Saint  Joseph.... 

Pulaski 

Caldwell 

Union , 


State  or  Tenitory. 


Wisoonsin. 
Georgia. 
South  CarDllDa. 

Do. 

Do. 
Kansas. 

South  Carolina. 
Alabama. 
North  Carolina. 
South  Carolina. 
Georgia. 
Oeowia. 

South  duroUna. 
Alabama. 
Georgia. 
South  Carolina. 
Mississippi. 
North  Carolina. 

Do. 
South  Carolina. 
Minnesota. 
South  Carolina. 
Mississippi. 
North  Carolina. 
South  Carolina. 
Missouri. 
South  Oaiiolina. 
Iowa. 
Ix>uisiana. 
North  Carolina. 
Tennessee. 
South  Carolina. 
Kentucky. 
Arkansas. 
South  Carolina, 
lo^i-a. 
Kansas. 

North  Carolina. 
South  Carolina. 
Georgia. 
Iowa. 
Indiana. 
Kentucky. 
South  Carolina. 

Do. 
Ohio. 
Nebraska. 
North  Carolina. 
Missouri. 
Oeoi^a. 
South  Carolina. 
Wisconsin. 
Georgia. 
Missouri.   - 
Georgia. 
lUinak 

Do. 
Texas. 
Kentucky. 

Do. 
Arkansas. 
Kansas. 
Nebraska. 
Kansas. 
Minnesota. 
Kentucky. 
Illinois. 


Georgia. 
Mississippi 
Georgia. 
Kansas. 


Georgia. 

North  Carolina. 

Georgia. 

Michigan. 

Arkansas. 

Missouri. 

South  Carolina. 

Arkansas. 

Michigan. 
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Name. 


PoetFoffioe. 


Oonnty. 


8Uto  or  Territory. 


T.A.MQAlteter 

P.  J.  N.Wilson 

W.  D.  Humphrey^ 

B.  A.  Strangre 

J.  W.  Edwards 

N.  W.  Bonton,  M.D 

W.  O.  Bookin 

L.  Shaucke 

Albert  G.  Williams. 

B.  F.  O'Kelly 

M.  P.  White 

A.  P.  Sims. 

Wesley  Ohl 

J.  K.  Allen t.. 

W.  P.  Rice 

Benjamin  Morgan 

Charles  L.  Davis 

N.  E.  Goldthwait 

Charles  Lonsdale 

8.  Cary 

8.  H.  Rouit 

James  E.  McNair 

Benjamin  Hunt. 

8.  8.  Lindler 

Link  Sanders i 

Dr.n.C.Mathis. 

J.W.Livington 

Rev.  C.  Foster  Williams 

Pre«ton  J.  Clarke 

C.  H.  Andrew 

J.P.Bain 

J.L.Wilwn 

Mrs.  M.  B.McConnell 

Dr.  P.  H.  Mayo 

F.  B.  Sawvel 

T.  B.  Nees 

B.  A.  Blakely 

D.R.Feaster 

J.A.Walther 

A.  B.  Grover 

Joeeph  M.Graham... 

Elias  Casper 

John  W.Jones 

G.W.P.Carr 

Albert  P.Leisser 

W.  H.  D.  Brown 

John  Reynolds 

Thomas  R.  Davis 

Richard  C.  Youngr. 

Lewis  Lowe 

S.  W.Terrell 

W.C.McBraycr 

Hon.  W.  H.  McClure 

Dr.  J.  M.  Lyle 

N.G.Phillips 

D.  A.  Collins 

Hon.  James  W.  Terrill 

Hon.  M.  C.  King 

Oapt.  C.  H.  Messinger 

Prof.  J.  A.  Davis 

T.  H.  Rankin 

J.  W.  Giffbrd 

J.F.Smith 

Matt.  T.  Baptiste 

T.  W.  Florer. 

Arthur  Dransfield 

John  F.  Cotton 

J.  M.  Anderson 

A.H.Harlan 

Dr.  A.  C.  Halbert 

A-  H.  PeflSy 

Dr.  R.  M.  Cotton 

George  B.  Bard 

Frank  Pease 

P.C.Bluhm 

C.  C.  GosBctt., 

A.  B.  Eiienne 

J.  B.  Herndon 

Allen  White. 

D.B.WJiite... t 

J.H.Roark 

M.M.Moultoti 

A.  W.  Hawkins. 


Oalhoun*8  Mills 

Jefferson 

Isney 

Ellavllle 

Woodstock 

Ashland , 

Coat's  Bend 

Dell 

Blue  Spring 

Planter 

Whiton 

Morton 

West  Austlntown.. 

Alliance 

Draper 

Richland 

Warm  Springs 

Boone 

Dale  City 

Saratoga 

Rural  Vale 

Webb  City 

Eatonton 

Pine  Ridge 

Honey  Creek 

TaylorsvUle 

Seneca 

HofAnan 

Rockpile 

Fort  Lamar 

Texas  City 

Bairdstown 

Black  Mingo 

Falkland 

Canfield 

Hartford 

Auburn 

Feasterville 

Winton 

Mitchell 

Skye 

Cobb 

Coral  Hill 

Tazewell 

Browns 

Reid 

Mayfield 

Price's  Mill: 

Winchester 

Pleasant  Mound 

Polesville 

Draketown 

Hayesville 

Franklin 

Robbinsville 

Charleston 

Webster 

Murphy 

Asheville 

Watalula 

Berry 

Dansville 

Cedar  Grove 

West  Point 

Waxabaohie 

New  Harmony 

Flaggtown 

Cowan.. 

New  Burlington .... 

Cobb  Switch.. 

Arcanum 

Tyndall 

Symco 

Silver  City 

Smithville 

Cain's  Store 

Centreville 

Keysburgh.. 

Houston 

Snow  Creek.. 

Marion 

Webster 

Huntingdon.^ 


Abbeville 

Jackson 

Choctaw 

Schley 

Clierokee 

Benton 

Etowah 

Faribault 

Jackson 

Madison 

De  Kalb , 

Scott 

Malioning 

Stark 

Jasper 

Keokak , 

Meriwether 

Boone 

Guthrie 

Winona 

Whitfield 

Jasper 

Putnam 

Lexington 

Henry 

Spencer 

Oconee 

Maury 

Dawson 

Madison 

Saline 

Oglethorpe 

Williamsburg.. 

Pitt. 

Mahoning 

Lyon 

Gwinnett 

Fairfield 

Hertford 

Robertson 

Richmond 

Shelby 

Barren 

Marion 

Dallas 

Greenville 

Hancock , 

Union 

Jefferson.. 

Montgomery... 

Wake  

Haralson 

Clay 

Macon 

Graham 

Swajme 

Jackson 

Cherokee 

Buncombe 

Franklin 

Harrison 

Ingham 

Walker 

Clay 

EUw 

Posey 

Montgomery.... 

Delaware 

Clinton 

Lowndes 

Darke 

Bon  Homme... 

Waupaca.. 

Mon^fomery.... 

DeKalb 

Pulaski 

Saint  Mary's.... 

Logan 

Clnckasaw 

Iredeli 

Union 

do .:.,. 

Carroll 


South  Carolina. 
Georgia. 
Alabama. 
Georgia. 

Do. 
Mississippi. 
Alabama. 
Minnesota. 
Missouri. 
Georgia. 
Alabama. 
Mississippi. 
Ohio. 

Do. 
Iowa. 

Do. 
Georgia. 
Iowa. 

Do. 
Minnesota. 
Georgia. 
Missouri. 
Georgia. 
South  Carolina. 
Indiana. 
Kentucky. 
South  Carolina. 
Tennessee. 
Georgia. 

Do. 
Illinois. 
Georgia. 
South  Carolina. 
North  Carolina. 
Ohio. 
j  Kansas. 
Georgia, 
South  Carolina. 
North  Carolina. 
Tennessee. 
North  Carolina. 
Alabama. 
Kentucky. 
Georgia. 
Alabama. 
South  Carolina. 
Georgia. 
North  Carolina. 
Kansas. 
Tennessee. 
North  Carolina. 
Georgia. 
North  Carolina. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Arkansas. 
Kentucky. 
Michigan. 
Georgia. 
Mississippi. 
Texas. 
Indiana. 
North  Carolina. 
Indiana. 
Ohio. 

Mississippi. 
Ohio. 
Dakota. 
Wisconsin. 
Arkansas. 
Tennessee. 
Kentucky. 
Louisiana. 
Kentucky. 
Mississippi. 
North  Carolina. 
Louisiana. 
Dakota. 
Tennewee. 
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Kama. 

PostK>flloe. 

Ooan^. 

State  or  Territory. 

John  O.  Edwards. 

JohnMerkle 

Edward 

Reno «... 

Franklin 

Houston.. 

Mf^rf^fhon 

Ohio. 
Minnesota. 

John  Bl tune 

Marathon 

Wisconsin. 

Hon.  A.  B.  Qreenwood 

Benton  vUle 

Plyler's 

Benton 

Arkannan. 

J.R.F|yler 

Boone 

Schley 

Cleveland 

Bertie 

South  Carolina. 

G.  G.  Hughes - 

Eli  Stewart 

Burlington 

Stewart's  Mill 

Kentucky. 
Georgia. 
North  Carolina. 

J.  R.  Durham, 

Double  Shoal 

W.  R.  Capehart 

Avoca 

Do. 

W.  H.  Cook - 

SaddlersviUe 

Jones  Creek 

York 

Labadieville 

Elk  Creek 

Robertson 

Tennessee. 

Miss  Jane  P.  Jones.. 

Anson 

North  Carolina. 

Dr.  L.  J.  Thomas « 

D.  Bienyenn,  jr 

Robt.  J.  Jewell 

Houston 

Assumption 

Georgia. 
Louiuana. 

Spenoer 

Kentucky. 

John  F.Webster 

Rutland 

Harrison &... 

Greene 

Dickinson 

Franklin 

Randolph 

Do. 

L.  A.  Lavender 

Mantua , 

Alabama. 

Newel  Thurston 

Hope 

Deerfield 

Science  Hill 

Kansas. 

V.  M.  Howard 

Harah  E.  W.  Window 

North  Carolina. 

Geo.  H.  Dunn 

Greensburgh 

Decatur 

Blount 

Randolph 

Dr.  W.  F.  Brooker 

Pine  Plains 

South  CaroUna. 

Ben.  R.  Berry 

BrooksviUe 

I^vl  T.  Branson 

White  House  

North  Carolina. 

E.  B.  Proctor 

Lumberton 

Robeson 

Pickens 

De  Witt 

Do. 

J.  L.  Coleman 

Linebuigh 

Farmer  City 

Crawfordville 

Alabama. 

W.  C.  McMurrav 

Illinois. 

John  F.  Holden 

Taliaferro 

Georgia. 
Louisiana. 

Mont  Robinson 

Fairmont 

Vermillion 

Mr8.  Isnac  Sessums 

Sessumsville 

Forsyth 

Oktibbeha 

MisBiasippi. 

Thomas  O.  Scott 

Monroe 

Delaware .•. 

Georgia. 

JamcA  L.  Newhouse 

Reed's  Station 

Indiana. 

H.  B.Blakely 

JudRc  B.  P.  Harran 

W.J.  Rice 

Scuffletown 

Laarens 

South  Carolina. 

ArlfRgton 

Liberty 

Reno 

Pickens 

Maury 

Pickett 

Kansas. 
South  Carolina. 

Calvin  Hardison 

J.  K.  Neol 

Hardison's  Mills 

Neal 

Marshall 

Tennessee. 
Do. 

Qeorce  L.  Hays 

Saline 

Missouri. 

M.  C.  Wilcox 

Mount  Airy 

Habernham 

GeorgU. 

A.  W.  Stokes 

Newnan 

Coweta. 

Coweta. 

Union 

Jas.  B.  Hunnicutt 

Turin 

Do. 

W.  A.Austin 

Gibralter 

Conover 

North  Carolina. 

J.  Hunsucker 

Catawba 

Green 

Do. 

William  Miller 

Union 

O'tlftAWAh 

Alabama. 

R.  L.  McNabb 

James ..,  .,  , 

Tennessee. 

W.  A.  Morton 

Abilene 

IMckinson 

Whitfield 

Kansas. 

D.  A.  Speer : 

John  M.  Smith 

Vamell's  Station. 

Skelton 

Waverly 

Georgia. 

Jefferson 

Alabama. 

Henry  C.  Lon^^.. 

Clav 

Mississippi. 
Alabama. 

Ira  C.  Dickerson 

Lawley ...Z 

Sh^'lby 

W.  P.  Bradford 

W.  P.  Stearns 

Danbnrgh 

Steamsville 

wakes 

Pike 

Geor^. 

Shaker 

Moore's  Creek 

Warren 

Ohio. 

W.  B.  Johnson 

Jackson 

Kentucky. 
Mississippi. 
North  Carolina. 

J.  M.  Soott 

Montpelier 

North  Brook.... 

Clay 

O.  B.  Jenks 

Lincoln 

N.  L.  Willet 

Augusta 

Richmond 

Hillsdale 

Mich^n. 

F.  D.  Parmelee 

Hillsdale. 

Daniel  Faulkner 

Poston 

Goshen  Hill ^.... 

Jackson 

Ripley 

Union 

Northampton 

Indiana. 

J.  C.  Hunter 

South  Carolina. 

Dr.  V.  S.  McNider 

North  Carolina. 

J.  M.  Myers 

Belton 

Hall : 

Choctaw 

Harnett 

Duplin 

Whitfield 

Georgia. 

J.  H.  Tabor 

Bankston 

Mississippi. 

Georjre  W.  Turner 

Lillington 

North  Carolina. 

B.  L.  Blackmore 

Warsaw ^ 

Tunnel  Hill 

Do. 

Dr.  E.  C.  Cochran « 

North  C^ut>lina. 

J.  R.  Widby 

Lenoir 

Soottville 

Caldwell 

Macoupin 

James  A.  Evans 

Illinois. 

Rev.  William  E.  Kimball 

Madison 

Pittsburg  Landing.... 
Wilson 

Madison 

Nebraska. 

J.  P.  Atkins 

Hardin 

Tennessee 

John  R.  Gill 

Winona 

Tennessee. 

Dr.  James  P.  Owen. 

Point  Peter 

Searcy .x.   x 

Arkansas. 

H.  F.  Shaner 

Troy 

Doniphan. 

KAiisns. 

E.  B.  Sankey 

Salem 

Binghamton. .  ......    . 

Dent 

Missouri. 

J.  G.  Orton 

Broome 

New  York. 

D.  W.  Brailsford 

Panola 

Clarendon 

North  Carolina. 

Mary  C.  Jameson 

Geneva. 

Talbott 

Georgia. 
Kansas. 

W.  H.  Dunkin 

Hutchinson 

Reno 

W,  F.  White 

Ford's  Store 

Hart 

Georgia. 
Wisconsin. 

Almond 

Cleburne 

Pnrtaire. 

T.  C.  Osborn 

Johnson 

Texas 

Stephen  Crosby 

Meador , 

Cincinnati 1 

Union 

South  Carolina. 

Daniel  Stone i 

Ohio 

William  H.  Hanckell | 

Abbeville 1 

Abbeviiie 

South  Carolina. 
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Name. 


PoBt-offioe. 


County. 


State  or  Territory. 


H.  D.  Pearoe 

W.  J.  Davisson... 

A.  HofTman 

II.  F.  Strirififfellow 

J.  H.  Wood 

L.  D.  Walrad 

C.  Bonaeman 

Helen  P.  Halloway 

Thomas  Marrow 

H.  J.  Raysdale 

R.  S.  McMahon 

J.  H.  WUliams 

R.  B.  Olmgtead 

Charles  P,  HlUan 

David  Evans 

C.  R.Baugh 

John  McCuUough 

M.  E.  Stewart. 

H.  Keneghan 

J.C.  Hutchison 

Salllo  Dillon 

T.J.  Maxwell 

H.  J.  Yarborough. 

8.  N.Russell 

0.  H.  Shiughter 

G.W.Templeton 

J.  H.  Gouger 

William  M.  Towers..... 
L.M.Wainwright...  . 

1.  N.  Beckner 

R.S.  Allen 

W.C.Rollins 

Hosea  Hale 

(Jeorge  Allen 

Iva  A.  Fitzgerald 

William  A. Black 

N.L.Willct 

A.  E.Sprague 

M.  L.  Lamaster 

William  Wine 

S.B.Garrett 

W.A.Austin 

Dr.  P.  D.  Robertson 

W.L.Belk 

W.J.Dennis 

J.A.Hartzler.. 


R.Tusner Wellford . 


Runnels 

Farmland 

Hartley 

Deep  Spring 

Cedar  Plains 

Mount  Ida. 

Saratoga 

Winslow 

Hartsell 

Urena 

Chacahoula 

Ford  laud 

Milan 

Centreville 

Macedonia 

Mereban's  Cross  R'ds 

Hillsborough 

Clanton 

Brandon 

Monmouth 

Little  Rook 

Saiut  John 

Guernsey 

Blairsville 

Saint  Bethlehem 

MoorcsviUe 

Davidson  College 

Rome 

Noblesville 

Whitesburgh 

Tyra 

Rome 

Love's  Level.. 

Poland 

Linwood 

Americus 

Augusta. 

Briee 

Pinkney ;.. 

Rockford 

Daleville- - 

Gibralter 

Lima 

BigSprings 

Indiantown 

Mottville. 


J.  B.  Alexander Duck  Creek.. 

John  L.  Bardin Effingham  Station.. 

Dr.  A.  R.  Kilpatrick Navasota 

Peter  Hulling.. Parker 

W.  L.  Gilbert Elmwood 

J.  B.  Anderson Waterloo 

Ed.  Zumbro Browning 

A.  W.  Wilcox Le  Mars 

William  H.  Bonner Calhoun 

J.  W.  Clopton Lamar 

J.  T.  Thompson Lilly  Pond 

E.  J.  Simmons Courtland 

G.  F.  Amick Scipio 

James  M.  Johnson Hoover  Hill 

C.  C.  White High  Point 

John  G.  Kay Ithaca 

F.  A.  O.  Angle Dandridge 

John  Christine Waymansville 

Prof.  J.  Allen  Holt Oak  Ridge 

8.  F.  Hardy Markleville 

Samuel  Pruitt Polk  Bayou 

D.  H.  Bagley Beulah 

H.  P.  Daviss Fairfield 

H.  C.  Hogg Booneville 

J.  X.  Mangum Pine  Tree  

J.  W.  Renfro Howth  Station 

P.  Bryan,  jr I^cesdale 

J.  M.  Hough Old  Store 

Hcnr>'  Baxter Galen 

N.J.  Proctor O'Kcan 

G.  W.  Brooks p:U»worth 

T.  Collins I  Chocstoc 

Thomas  L.  Reid Rolnjrtson i 

J.  S.  Britt I  Widenian's | 

Dr.  Geon?e  C.  McNeill !  Catawba I 

Warren  F.  Woodliff. I  Brown's  Bridge ! 


Runnels 

Randolph 

Montgomery 

Cheatham 

Morgan 

Anderson 

Randolph 

Harnett 

Morgan 

Banks 

Terro  Bonne 

Webster 

Rock  Island , 

Montgomery 

Franklin 

Laurel 

Jasper 

Chilton 

Rankin 

Warren 

Marion^ 

Stafford , 

Hempstead 

York 

Montgomery 

IredeU 

Mecklenburgh 

Floyd 

Hamilton 

Haniblem 

Moore 

Williamsburgh 

Union 

Mahoning 

Davidson 

Sumpter 

Richmond 

Franklin 

Union 

Blount 

Delaware 

Union 

Carroll 

Clay 

Williamsburgh 

Saint  Joseph 

Spartanburgh 

Dallas 

Marian 

Grimes 

Montgomery 

Iredell 

Laurens 

Linn 

Plymouth 

Gordon 

Sumter 

Gordon 

Lawrence 

Jennings 

Randolph 

Guilford 

Darke 

Jefferson 

Bartholomew 

Guilford 

Madison 

Sharp 

Johnston 

Freestone 

Owsly 

Chesterfield 

Waller 

Morgan 

Chesterfield 

Warren , 

Randolph 

Mahoning 

Union 

Clay 

Abbeville 

Catawba 

Forsyth , 


Texas. 

Indiana. 

Texas. 

Tennessee. 

Alabama. 

Kansas. 

Indiana. 

North  Carolina. 

Alabama. 

Georgia. 

Louisiana. 

Missouri. 

Illinois. 

Ohio. 

Indiana. 

Kentucky. 

Georgia. 

Alabama. 

Mississippi. 

Illinois. 

South  Carolina. 

Kansas. 

Arkansas. 

South  Carolina. 

Tennessee. 

North  Carolina. 

Do. 
Georgia. 
Indiana. 
Tennessee. 
North  Carolina. 
South  Carolina. 
North  Carolina. 
Ohio. 

North  Carolina. 
Georgia. 

Ohio. 

South  Carolina. 

Tennessee. 

Indiana. 

North  Carolina. 

Missouri. 

Mississippi. 

South  Carolina. 

Michigan. 

South  Carolina. 

TexaA. 

South  Carolina. 

Texas. 

Kansas. 

North  Carolina. 

South  Carolina. 

Missouri. 

Iowa. 

Georgia* 

Do! 
Alabama. 
Indiana. 
North  Carolina. 

Do. 
Ohio. 

Tennessee. 
Indiana. 
North  Carolina. 
Indiana. 
Arkansas. 
North  Carolina. 
Texas. 
Kentucky. 
South  Carolina. 
Texas. 
Alabama. 
South  Carolina. 
Pennsylvania. 
Arkansas. 
Ohio. 
Georgia. 
Mississippi. 
South  CSirolina. 
North  Carolina. 
Georgia. 
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Kama. 


PoBtK>fflce. 


Ck>tinty. 


State  or  Tetritoiy. 


David  Bands... 
O.R.  Philips..^ 
Kik.Elster.. 


T.O,  Sexton, 

W.L.  Springfield. 
ai.HoUand 


J.  A.  D.  Stephenson..... 

Samnel  Bnchanan 

John  O.  Detwiler 

W.O.Kidder 

W.  O.  Dann.. 

▼.IC  Lahman 

W.M.StrinBer 

O.O.Oampbell 

M.B.01arlr 

JohnT.M.Haire 

M.D.Watflon... 

H.J.Slamee 

J.  W.  Hackworth 

William  L.  Jones 

E.R.  Steele 

Morgan  Blair . 

John  D.Johnson 

C.  H.  Longstreth 

W.R.Hambrick 

T.W.Smith- 

George  F.Houscr , 

O.A.Kelley,M.D 

W.H.  Knight.. „ 

B.W.Ru88e7 

Eugene  Honerton 

J.F.Boyd 

J.  J.Jones , 

W.  W.  McCracken 

N.  B.  Snapp 

Mn.J.N.  Holland 

W.  W.  Abercrombie... 

Samuel  Hufffaian 

J.  A.  Corpening 

L.  E.  Vermillion 

J.  T.  Steward 

W.  N.  Hall 

B.  B.  Johnson 

W.  H.  Wilcox 

W.  P.  Davis. 

Thomas  Bradford 

J.  B.  Thompson* 

Charles  A.  Wyman 

E.  B.  Middleton 

J.  A.  Fawlkes 

W.  E.  Logan 

Mrs.  E.  J.  Bennett 

C.  J.  Traflon 

J. CO.  Smith 

J.  W.  Seaman 

W.  B.  Pearson 

George  Wright 

Nathan  Potter 

Ell  Newsom 

A.  L.  Hannaford 

Julia  Emmons 

J.  B.Shaw 

Frank  B.  Hancock 

BdAtkin 

O.  W.  Crampton 

F.W.Hopkins 

O.W.McReynolds. 

R.R.WUkinson. 

Henry  Horn 

J.  J.Larrise.- 

J.  K.  Wise. 

J.  A.  Keeler 

Richard  Owen 

E.  L.  Dunham 

Fred  W.  Wayner 

J.  M.  Fowler 

George  W.  Smith 

Thomas  Davies 

J.P.Marshall 

Gustav  Bastian 

A.M.Mulford 

P.M.  Ford 

L.M.  Bragg 


Big  Lick 

Chickamauga 

Jefrersonyille 

Burnt  Factory 

BellviUe 

Holland's  Store ... 

Statesville... 

Wclda 

New  Smyrna 

Yoangstown.. 

Simpson's  Mills.  . 

Wiota 

Stringer 

Greenvine... 

Haskell  

Lexington 

Line  Greek 

Mount  Prospect... 

Brenham- 

Atlanta 

Neodesha 

Cedar  Valley. 

State  Road 

Lakin 

LenDburg 

CNeal's  Mills 

Ellinwood 

Bums 

Kimeo.- 

Bowie— 

Solomon  City 

Personville 

Milton 

Bcloit 

Winslow 

Anderson 

Saltville 

Matanzas  

Mill  River 

Prosper 

Steward's  Mill 

Smith  Centre 

Chapel  Hill 

Wilcox 

Sunny  Side 

Centre 

Mount  Hersey..  .. 

Hutchinson 

Woolstock , 

Delphi 

Grantville 

Cashiers 

Haymond 

Fredonia 

Loveland 

Gere 

Dlghtoh 

Paris 

Spring  Vallev 

Lehigh 

Cutts 

Mulvane 

Casky 

Fremont 

Osborne ^ 

Greenbrier 

Nepesta 

Weston 

Marshall 

Mecklenburgh 

Blairstown 

Eagle  Bapids. 

New  Harmony...-. 

Greeley 

Germantown 

Cashville 

Bennet 

Abilene 

Black  Hawk 

Welcome 

New  Providence... 

Cross  Plains 

Courtney- 


Stanley 

Hamilton 

Fayette 

Spartanburg.... 

Austin 

Chatooga- 

Iredell 

Anderson 

Volusia 

Warren 

Laurens 

Cass 

Morgan 

Washington 

Anderson 

Oglethorpe 

Webster 

Union 

Washington 

Fulton 

Wilson 

Caldwell- 

Surrey.- 

Finney 

Caswell 

Troup 

Barton 

Marion- 

Washington 

Montague 

Dickinson.. 4 

Limestone 

Caswell 

Mitchell 

DeKalb 

Webster 

Mitchell 

Chautauqua ..... 

Henderson 

Rice 

Freestone 

Smith 

Washington 

Trejfo 

Waller 

Cherokee 

Newton , 

McLeod 

Wright 

Alleghany 

Buncombe 

Jackson 

Presidio 

Wilson 

Larimer 

Barton , 

Lane 

Lincoln , 

Mitchell 

Marion , 

I^ne 

Sumner 

Christian 

Graham 

Osborne 

Limestone 

Pueblo 

Dunn 

Searcy , 

Schuyler 

Benton 

Smith 

Posey 

Weld 

Smith , 

Spartanburg 

Arrapahoe 

Taylor 

Carroll -.., 

Austin. 

Hardin 

Robertson 

Grimes , 


North  Garolina. 

Tennessee. 

Ohio 

South  Carolina. 

Texas. 

(Georgia. 

North  Carolina. 

Kansas. 

Florida. 

Illinois. 

South  Carolina. 

Iowa. 

Alabama. 

Texas. 


Georgia. 
I  Mississippi. 
I  North  Carolina, 
I  Texas. 

GeorgiA- 


North  Carolina. 

Do. 
Kansas. 

North  Carolina. 
Georgia. 
Kansas. 

Do. 

Do. 
Texas. 
Kansas. 
Tex&s. 
North  Carolina. 


Missouri. 
Mississippi. 


Do. 
North  Carolina. 


Texas. 

Kansas. 

Texas. 


Texas. 

Alabama. 

Arkansas. 

Mineesota. 

Iowa. 

North  Carolina. 

Do. 

Do. 
Texas. 
Kansas. 
Colorado. 
Kansas. 

Do. 

Do. 
Texas. 
Kansas. 

Do. 

Do. 
Kentucky. 
Kansas. 

Do. 
Alabama. 
Colorado. 
Wisconsin. 
Arkansas. 
New  York. 
Iowa. 
Kansas. 
Indiana. 
Colorado. 


South  Carolina. 

Colorado. 

Texas. 

Mississippi. 

Texas. 

Iowa. 

Tenne 

Texas. 
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Name. 


Poet^ffloo. 


Coanty. 


State  or  Territory. 


William  B.  Allen 

Frank  }3a8com 

A.  H.  Morris 

E.N.  Gilbert 

C'.D.Wheelock 

W.O.Sidwell 

D.n.  Painter 

J.O.  Henslee 

Pinckney  Hawkins. 
George  W.  DeLong 


Jackson 

Upland 

Kiish  Centre... . 

Steele  City 

Alll.son 

Hiitton 

Hutton 

McEwen 

Anderson 

Saxon.. 


John  atlhal I  Kichland  . 


J.  W.  Kyle.. 
W.S.  Dilworth.. 
Ed. F.Brown  ..., 
J.  S.  Bowlby.. 


Collyer.".. 
Crab  Orchard.. 

I.A  Crosse 

Canon  City 


L.  F.Davis Athens 


£.  B.  Gatchell Leona 

William  H.  Snyder* Tapley 

C.  P.  Blachly Manhattan 

A.  JL.  Sparser Mount  Airy  .... 

W.  J.Mossholder I  Oceola 

Isaac  N.  Chinowth '  Eighty  Eight., 

E.  Whitoomb Friend 

Sarah  Stuart Wolf  Creek 

St.  C.Sasser Faisin 
oel  Hull Winden 

A.O.Eberhart Andalusia , 

Joflhua  Taylor White  Cloud .. 

B.B.  Knock Havana. 

W.  H.Timberlake.. Columbus 

JohnO.  Holston Soldier 

Almon  Stuart Zyba 

George  Shedd Ashland 

W.  E.  W.Bailey. Lapland 

John  L.  Mitch Catlin  . 

S.G.  Graham Catlin  . 


Isham  Cox '  Liberty, 


Agnes  Kinnear... 

E.R.Ewell 

E.  N.  Eubanks .. 
G.  W.  Xorman.. 
V.  S.  Runnels.... 

A.  Knievel 

John  James., 


Standardt 

Bird  Nest 

Hawthorne 

Apishapa 

Runelsburg: 

Clearwater 

James  Crossing . 


V.  Van  Trump Belleville. , 


E.  B.  McNitt .. 

R.  Phillips 

Ira  N.Lyman.... 

Charles  Ruff 

J.U.Milhouse... 
C.  Fountain .. 


Red  Cloud.... 

La  Junta 

Saint  Peter.. 
Hodgeman... 

Jewell 

Millbrook.... 


W.D.Cox ,  Ulysses.., 


Minneapolis... 


Edward  Trow, 

E.  J.  Brethowder 

Ed.  Gilford... 

E.A.Sayre 

Samuel  E.Hardy 

C.  P.  Woodworth 

C.H.Heald 

John  C.Mallory 

A.  V.  Butterfleld 

E.R.  Rogers 

J.M.McClain 

John  Shoff. 

£.  D.  Burgess... 

B.F.Reagan  

A.  D.  Swallow 

WiUiam  T.Lewis 

Eddie  Lewis 

T.N.Hart«ell 

Isaac  E.  Heaton 

Solomon  Cain.. 

A.M.Pierce 

Harrison  Russell.. 

C.H.Sharpe 

W.T.  Chapman 

E.  F.  Hutchinson 

Thomas  A.Sawyer 

Samuel  D.I.Emerson 

O.W.Swick 

O.  H.  Ransom 

R.McHutcheon I  White  Rock 

C.  F.  Purdy I  Purdyville 


Eipoh 
Holland..... 

Cowles 

Himrod's 

East  Norway. . 

Lodi 

Mill  Creek 

Savona 

Eleven  Mile.... 

Corning 

Catlin 

Grafton 

Breesport 

Raymond 

Sterling 

Ix>uisville 

Worthing 

Kearney 

Fremont 

Wilcox 

Byrdstown 

Big  Creek 

Friendship 

Ponca 

Bellwood 

Campbell , 

Milford 

Rocky  Ford  .., 
Bancroft.. 


Pueblo 

Jewell 

Rush 

.Jefferson 

Decatur 

Rush 

Rhea 

Humphrejm.... 

Grimes 

Saline 

Colfax 

Trego 

Johnson 

Rush 

Fremont 

Jewell 

Doniphan 

Osborne 

Riley 

Surry 

Polk 

Barren 

Saline 

Cherokee 

Duplin 

Kearney 

Rock  Island.... 

Doniphan , 

Montgomery . 

Cherokee 

Jackson , 

Kearney 

Sauders 

Greenwood 

Bent 

do.. 
Randolph . 
Iowa.., 
Pawnee . 
Aiken . 
I..OS  Animas.. 
Hall .. 
Antelope.. 
Jackson . 
Republic... 
Webster.. 
Bent.. 

Cedar 

Hodgeman 

Dawson 

Graham 

Butler 

Ottawa...* 

I^ancaster 

Webster 

Yates 

Doniphan 

Seneca 

Chichasaw  Nation .. 

Steuben 

Potter 

Steuben 

Bent 

Fillmore 

Chemung. 

Lancaster 

Johnson 

Winston 

Lincoln 

Buffalo..... 

Dodge 

Nodaway 

Pickett «.... 

Steuben 

Allegany 

Dixon 

Bulter 

Steuben 

Seward 

Bt^nt 

Cuming 

Republic 

Ho<i^man , 


Colorado. 
Kansa^. 

Do. 
Nebraaktt. 
Kansas. 

Do. 
TennesMe. 

Do. 
Texas. 
Nebraaka. 

Do. 


Nebraska. 


Colorado 
Kansaa. 

Do. 

Do. 

Do. 
North  Carolina. 
Nebraska. 
Kentucky. 
Nebraska. 
North  Carolina. 

Do. 
Nebraska. 
Illinois. 


Do. 

Do. 

Do. 
Nebraska. 

Do. 
Kansas. 
Colorado. 

Do. 
North  Carolina. 
Wisconsin. 
Kansas. 
South  Carolina. 
Colorada. 
Nebraska. 

Do. 
Kansas. 

Do. 
Nebraska. 
Colorado. 
Nebraska. 
Kansas. 
Nebraska. 
Kansas. 
Nebraska. 
Kansas. 
Nebraska. 

Do. 
New  York. 
Kansas. 
New  York. 
Indian  Territory. 
New  York. 
Pennsylvania. 
New  York. 
Colorado. 
Nebraska. 
New  York. 
Nebraska. 

Do. 
Mississippi. 
Dakota. 
Nebraska. 

Do. 
Missouri. 
Tennessee. 
New  York. 

Do. 
Nebraska. 

Do. 
New  York. 
Nebraska. 
Colorado. 
Nebraska. 


PQ, 


Digitized  by  LjOOQ IC 


590  REPORT   OP   THE   CHIEF   SIGNAL   OFFICER. 

IM  of  tornado  reporien,  June  30,  1885— Contmned. 


Name. 

Post-offioe. 

County. 

State  or  Territory. 

N.  B.8.  OdeU « ^« 

PuIIerton; 

Nance 

Minnehaha 

Nebraska. 

A.C.  Polsoni 

Dell  Rapids 

Ovid„...... 

Branchport 

Dakota. 

C.  D.  Harris, 

Almedia  L.  Young 

Seneca 

Yates 

Rooks 

New  York. 
Do. 

8.  A.  Hebrew 

Rockpori. 

Kansas. 

J,  Edward  Wiley 

Wavcrly 

Morgan 

Indiana. 

G.  S,  Bishop 

Indianola 

RetlwIUow 

DodR« 

Merrick..^ 

Burt 

Platte 

Nebraska. 

Peter  Saispair^ 

Swaburg 

Do. 

Central  City 

Do. 

P.  F.  Peterson 

Tekamah  

Do. 

Barah  D.  Anderman 

Creston 

Do. 

Clyde  C.  Way 

Kendall  Creek 

Phillips  Creek 

McKean 

Allegany 

Pen  nsy  Ivaaia. 

J.  Farwell 

New  York. 

KttaFranois 

Runnymede 

Harper. 

Katinan. 

A.flcheuber 

Erfurt 

Jefl'erson 

Wisconsin. 

P.fl.  Howell 

Brett 

Norton 

P.  L.  Tallmadge 

Cambridge 

Furnas 

Steuben 

Hall 

Nebraska. 

P.  ABryant ^ 

8onora 

New  York. 

s.  BrAdfklmii-n 

Doniphan 

Nebraska. 

J.  B.  Nugent - 

A.Morell 

Bherwood 

Oakland 

Calumet 

Do. 

Burt 

Do. 

E.  P.  Barber. 

Syracuse  . ... 

Hamilton 

Chemung 

Kansas. 

Abner  C.  Wright. 

Wellsburg 

New  York. 

W,  J.  Crane „ 

Arlington 

Washington 

Nemaha 

Nebraska. 

George  D.  Oarrington 

Brownsville 

Do. 

A.  J.  Barnes 

Millport 

Potter 

Pennsylvania. 

Georgia. 

Kanfws. 

R.  D.  Winn » 

Lawrenceville 

Gwinnot 

H.  Mower,M.D... 

Saint  Marys 

Pottawottamie 

C.  P.  Carr 

Clarence  

Cedar  Rapids 

Barton 

Do. 

N.  T.  Moulton 

Boone  ....". 

Nebraska. 

Gteorge  C.Silsbee.. 

Lott  Reynor 

Avoca 

Steuben 

New  York. 

Arkport 

do 

Do. 

J.  B.  Lewis 

Thornton 

Polk 

Union 

Rooks 

Nebraska. 

James  E.  Blair 

Elkpoint 

Dakota. 

E.  Bartholomew 

Rockport 

Kansas. 

Thomas  D.  McCague 

Garnet 

Anderson 

Do. 

C.  H.  Goddard   

Swan  Lake 

Turner 

Tioga. 

Dakota. 

L.Case 

Elnoxville 

Pennsylvania. 

D.E.James 

Michael  Griffin 

Richland  Centre 

Springfield 

Richland 

Bon  Homme 

Dakota. 

M.  A.  Butterfleld 

Montrose, 

McCook 

Lincoln 

Do. 

J.  W.  McReynolds 

Tower  Spring  . 

Slansas. 

Andrew  Johnson,  jr 

Bega 

Stanton 

Nebraska. 

n.  R.Callahan 

Stookville  ..   . 

Frontier 

Do. 

W.  H.  Hubbard 

Fairview. 

Lincoln.- 

Dakota. 

E.Bisbee 

West  Branch.. 

Potter 

Pennsylvania. 

E.  G.  Bruner 

West  Point 

Villanow 

CumincT 

Nebraska. 

John  L.  Hunt. 

Walker 

Georgia. 
Nebraska. 

C  Q.  De  France 

Kesterson 

Jefl'erson 

James  B.  Wright 

Zenith 

Reno 

Potter 

Thomas  G.  Hull 

Brookland 

Pennsylvania. 

Max  Monvoison 

Max 

Stockville 

Dundy 

Nebraska. 

(.'.  P,  Wetzell 

Frontier 

Do. 

Nathan  OampbelL 

Kearney 

La  Gran&re 

Buffalo 

Do. 

<\J.  Fox .' 

Yankton .."... 

Dakota. 

E.  Miller 

Lawrence 

Douglas 

Kansas. 

Artemus  Walters 

Ula            .  ... 

Custer 

Colorado. 

M.  Ryan 

Jefferson 

Biflr  SDrinar 

Union .*... 

Dakota. 

Peter  Ring 

do ., 

Do. 

Bcnj.C.Rioh 

Ellis!!!"  ..::::::::::::::;■ 

Ellis 

Kansas. 

A.  C.  Tyrrell 

MMlflon 

Madison 

York 

Sauk ., 

Steuben 

Nebraska. 

E.  D.  Parsons 

Indian  Creek 

Do. 

F.  D.  Hulbert,  M.D 

Logan  ville 

Wisconsin. 

I.B.Wiley 

A.  G.Garrett 

Wileysville 

New  York. 

Ward    .    .. 

Overton 

Tennessee. 

R.  8.  Gaylord 

Riverside .*..,... 

Clay 

Dakota. 

Mrs.  M.  E.  Ellis. 

Gnibl^nd 

Union 

Do. 

Thomas  Maher. 

Emmett 

do 

Do. 

Will  M.  Cravin 

Armada 

Buffalo 

do 

Nebraska. 

Erastus  Smith  

Beaver  Creek 

Do. 

Frank  8.  Gay 

T.  O.  Tucker 

Red  Wing 

Nance 

Do. 

Saint  Francis 

Clay 

Arkansas. 

C.  W.  Gray 

Jordan  Springs 

Reno 

Kansas. 

Elizabeth  Ingalls 

W.  G.  Daugherty 

Ix>ng  Creek 

Lincoln   

Dakota. 

Eagle 

Cass 

New  York 

Nebraska. 

William  A.  Eddy... 

133  E.  Sixteenth  street 
New  York  City. 

Martin 

■  Cloverland 

New  York. 

G.  B.  Nichols 

Allegan 

Clay 

Wayne 

Vigo 

Cay 

Moody...... 

Michigan. 

G.  W.  Moore 

>  Indiana. 

Frank  Fuller 

Wayne 

1  Nebraska 

JosiahCusick 

Nelson... 

'  Indiana. 

John  W.  McGiiiniH 

>I.M.JQne» 

Ashbnrough 

Flandreivu 

Do. 
Dakota. 
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Name. 

F08tH>ffioe. 

County. 

State  or  Territory. 

O.R.Oa8kll].. 

White  Oak 

Mahaski 

Sannders- 

Iowa. 

Mi00  AraC.O.Williama 

Rescue 

Knozvllle 

Nebraska. 

W.W.Craddock 

Marion...- 

Shawano ^.  . 

Iowa 

L.S.  Rouse  

Belle  Plain 

Wisconsin. 

E.  Roberts 

Hall's  Summit.. 

Coffey 

Knnsas. 

TTT./^im^m.             

Lfineburg 

Pickens 

Alabama. 

J.E.8hultz 

Arborville 

La  Grange....... 

.  York 

Troup.. 

Nebraska. 

I.  F.  Cox 

Georgia. 
South  Carolina. 

J.E.W.Haile 

Plat  Rock 

Kerwaw 

Thos  Owen -» 

Owenville 

do 

SamiMon 

North  Carolina. 

Jane  Harris 

do'  .    .. 

Do. 

Harvard 

Clay 

Nebraska. 

Seaton 

Hamilton 

Do. 

G-  M  Dndse 

Glenooe., 

Dodge „ 

Van  Buren 

Do. 

Albert  Armes 

Kendall 

Michigan. 

Timothy  Church 

Cheshire 

Allegan 

Do. 

R.Lamkins 

D.  C.  Godfrey 

Dodge 

Plato 

Trempealeau 

Saline 

Wisconsin. 
Nebraska. 

D.  M.  Camp 

W.E.Curtis 

Ben  Wade 

Brown's  Grove. 

Pawnee 

Kansas. 

do 

Do. 

E.  Royce 

Pf^ligad« 

Minnehaha 

Saint  Croix- 

Dakota. 

H.D.  Stockman .,.. 

WoodvlUe 

Howard... 

Wisconsin. 

F.  N.  Robinson 

Miner 

Dakota. 

Reuben  F.  Little 

Richardson... ...>.. a. ^.4...^ 

Polk 

Wisconsin. 

I.  H.  Ross. 

Leeds 

Jefferson .  . 

Alabama. 

Julius  Peterson 

Rice  Lake 

Barron '. 

Washington 

do ., 

Wisconsin. 

E.  G.Butts 

Stillwater 

Minnesota. 

.Toeeph  Streifll 

Oakdale 

Brookville 

New  Centreville 

OrangevUle  Mills 

Elmira  - «.... 

Do. 

W.  H.  Wood 

Saint  Croix 

Wisconsin. 

C.J.White , 

do 

Do. 

Mrs.  J.Klingensmith 

Barry 

Michigan. 

Craiff  W.  Green 

Cbemung ......^ 

New  York. 

J.  Q.  Mahaffey 

Llckville 

GreenviUe 

South  Carolina. 

S.  P.  Chase 

Brookfield 

Fall  Brook.. 

Tioga 

Pennsvlvania 

A.  J.  Owen 

do *."" 

Do. 

Stephen  Rowdiffe 

Osceola  BfiUs.. 

Polk 

Buncombe 

Wisconsin. 

H.  P.  Qatchell 

Asheville 

Saint  Paul... 

North  Carolina. 

D.A.Robertson 

Ramsey... .....,..». 

Minnesota. 

Merrick  Kendall 

Kendall  Station 

Chemung.. 

New  York. 

J.  W.  Van  Vleit 

Wilson 

Saint  Croix 

Wisconsin. 

Mr8.J.B.Edsall 

Altus 

Bradford 

Pennsylvania. 

G«orf[;e  Healy 

Rochester 

01mirt4%iM^ 

Minnesota. 

^Charles  S.  Barney 

West  Union 

Steuben  

Bradford 

Darlington 

New  York. 

8.  F.  Riggs 

Granville  Summit 

Darlington 

Pennsvlvania. 

John  Siskron. 

South  Carolina. 

KCFlovd 

Alvin 

Hamilt-on 

Nebraska. 

Samuel  H.  Fry 

Aurora. 

do 

Do. 

D.  K.  Marsh 

Marshfleld.. «. 

Wellsville ^.. 

Vermillion. 

Apple  River 

Cei«s. 

Tioga. 

Pennsylvania. 
New  York. 

Alfred  S.  Brown 

AU^g^ny 

G.  E.  Culver 

Clay 

Dakota. 

F.  A.  Carlson 

Polk 

Wisconsin. 

William  K.King 

Allegany 

New  York. 

A.  T.James 

Bloasburgh 

Tioga. 

Pennsylvania. 

D.P.Haight 

Mountain  Lake 

Do. 

Gustavo  A.Grant. 

TTii^hlfLnd.  . 

Minp^^^Ai^A- 

Dakota. 

.T.N.Sheldon 

Scio 

Allegany 

New  York. 

Georgo  H.Webb 

Alba 

White's  Corners 

Leona 

Bnu&ord..      .    . 

Pennsylvania. 

Hiram  O.  Chapin 

Potter 

Do.         « 

W.  T.  Daly 

Bradford 

Do. 

W.  H.  Hudson 

Larabee 

McKean 

Do, 

George  P.  Anderson 

Bunyan 

Polk 

Wisconsin. 

George  Richardson ; 

Bloomingdale 

Clay 

Dakota. 

P.  Li.  Burl  ingame 

Van  EttenvlUe... . 

Chemung 

New  York. 

P.  A.  Greeley 

Stinson 

Outaganue. 

Butler 

Wisconsin. 

William  J.RaysdiU 

Saint  Charles. 

El  Salem 

Ladora. 

Ohio. 

F.  H.  Rnsmussen 

Polk 

Iowa 

Navarro 

Wisconsin. 

W.S.  Foster 

Iowa. 

Harris  Taylor. 

Bazette 

George  G  MoWhorter 

Milton 

Santa  Rosa. 

Florida. 

J.  W.  Mulliken 

Dudley 

Fillmore 

Lackawanna 

Wyoming:     . 

Nebraska 

W  I*Harvev 

Clifton 

South  Eaton 

Beaumont 

Pennsylvania. 
Do 

B.  M.  Hall 

George  W.CcK>ke 

Do. 

E.J.  Drum , 

Gouldsborough 

Lackawanna 

do 

Do 

S.  B.  Hills. 

Green  Grove- 

HoUisterville 

Do 

E.  A.  Stevens 

Wayne 

LAcka  wanna 

Do 

Edward  Himrod 

Dunmore 

Do 

Thomas  Johnston 

Milwaukee- 

Tubman 

Cherry  Ridee . 

do 

Do 

R.  A.  Whiteman 

Luzerne.. 

Do. 

Pemr  A  Clark 

Wayne 

Douglas 

Luzerne 

Do 

John  Brvant 

Elk  City 

Wilkesbarrc 

Nebraska 

F.B.Ho^ge 

Pennsylvania. 
Pp. 

T.B,Orcbani 

H»mlinton 

Wayne '. 
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Name. 


Po8tH>ffioe. 


County. 


State  or  Territoiy. 


W.P.  Young: 

H.8.Freas. 

C.  8.  Farso 

Charles  Ekdohl 

A.  C.  Simon 

William  Thompson.. 

Henry  Ernst 

W.  8.  Jones 

Theodore  Day 

G.W.Wiedman 

Charles  H.  Hall 

J.F.Wilber 

George  A.  Silsby 

A.F.Williams 

B.J.Cannon  

D.Stewart 

R.M.  Dexter 

Casper  Oberdorfer 

George  H.  Fassiu.. 

C.V.More, 

Albert  Martin 

S.  J.  Cornell 

Edwin  Miller 

James  R.  Van  Buren 

J.  W.  A.  Wright 

E.Sawyer 

Henry  A.Taylor 

W.  E.  Moor 

C.  P.Luttrell 

Dana  Rhodes 

David  W.  Lester 

Otis  Scovall 

John  F.  Vardaman 

E.  J.  Blackburn 

J.  R.  Baxter 

L.  Grovitt  Rhodentown . 

B.C.Willis 

J.  8.  Hansberger 

James  F.  Bailey 

A.  C.  Copeland 

J.  J.  Parish 

J.J.Lee 

James  M.  McCullough.... 
George  W.  Duncan 

D.  R.  Antry 

G.M.Ellis 

Thomas  J.  Crumley 

Alex.  Caddies 

.T.A.Yeager 

W.H.Reynolds 

R.B.Pruett 

J.P.Harris 

George  C.Mosher , 


W.L.Bro<vn 

E.  Pasome 

Ed.A.Killian , 

B.F.Steedman 

D.  Krebs 

George  H.  Groves. . 

W.F.Felty,. 

Dan  Van  Trump ... 

A.O.Carnes 

T.  B.  MoCracken  .... 

Simon  Daw 

A.  G.  Lackey 

M.  M.Yeakley 

A.  E.  Baum 

R.  M.  Orrell 

J.  W.  Andrews 

G.  E.  Reeves 

A.  M.  Armstrong..., 
W.  G.  Laffender;... 

F.  M.  Makelg 

M.  Yoakum.. , 

J.  I.  Adams 

H.S.  Austin 

Charles  Scbaefer... 

H.  F.  Fowler , 

W.  A.  Rexroat 

L.  F.  McMUlan 


Littleton 

Wapwallopen 

Wanomle 

Scandia 

La  Plume 

Centremoreland 

Bellasylva 

Slocum 

Dy  berry 

Amasa 

Dallas 

Peckville 

Mitchell 

Goodie 

Driukers 

Home A 

Canova 

Harding 

Edgard 

Winterdale 

Adelia 

De  Witt 

Grant  City 

Griswoldville 

Greensborough 

Sawyerville 

Gallion 

Bridgetown 

Pearson 

Groton 

Haddock  Station 

New  Helena , 

Kellyton , 

Ironville 

Lebanon  

Rhodentown 

Burton's  Hill 

TionuB  

Marion 

Crossville 

Aden 

SandTuok 

Felix 

Franklin , 

Dismal 

Emmetsburgh 

Crossville 

Emmctsburgh 

Pondville 

Packsville 

Mount  Olive 

Harrinburgh 

1030  Summit   street, 
Kansas  City. 

Van  Alstyne 

Dalla.s 

Leavenworth 

CoUinsville 

Kington 

Melissa.. 


Halifax 

Luxeme 

do 

Washington , 

Lackawanna , 

Wyoming 

do 

Lu£erne < 

Wayne 

Lackawanna. 

Luzerne , 

Lackawanna 

Davison 

Beadle 

Lackawanna. 

Turner I 

Miner | 

Luzerne I 

Saint  John  Baptist 

Wayne 

Turner I 

Sanborn 

Sac 

Jones 

Hale 

do 

do 

Shelby 

Fayette 

Tompkins 

Jones 

Ouster 

Coosa 

Perry 

DeKalb 

do 

Greene 

Bibb 

Perry 

De  Kalb 

Berrien 

Ellmore 

Perry 

Simpson 

Sampson 

Palo  Alto 

DeKalb 

Palo  Alto 

Bibb 

Clarendon 

Coosa 

Bibb 


Hickory  Creek.. 

I  Norborne 

I  Weston 

'  Zion 

I  Malta  Bend 

I  Marshall.. 


S.  Hundley 


T.  O.  Carlisle 


sy... 
ible 


Mountain  Spring.. 
I  Bolivar 

Fayetteville 

Laurinburgh 

Pottsborough 

Crawford 

,  Sioux  Falls 

Waco 

I  Tehuacana 

I  Eatonton 

I  Plevna 

I  Ivorena 

I  Basin  Springs 

i  Elmont 

I  Masseys 

Cannon 

I  Itasca,,,.,., „.... 


Grayson , 

Gaston 

T.«avenworth  . 

Grayson 

Hunt 

Collins , 

Fannin 

Carrol 

Collin 

Tx>wnde8 

Saline 

do 

Cooke 

Denton 

Cumberland 

Richmond 

Grayson 

McT^ennan 

Minnehaha , 

McIiCnnan 

Limestone 

Putnam 

Reno.. 

McLennan.. 

Grayson.. 

do.. 

Hill.. 
Gra]rson.. 


Pennsylvania. 
Do. 
Do. 
Minnesota. 
Pennsylvania. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Dakota. 
Do. 
Pennsylvania. 
Dakota. 
'    Do. 
Pennsylvania. 
Ix>uisiana. 
Pennsylvania. 
Dakota. 
Do. 
Iowa. 
Georgia. 
Alabama. 
Do. 
Do. 
Do. 
Ohio 

New  York. 

Georgia. 

Nebraska. 

Alabama. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Georgia. 

Alabama. 

Do. 
Kentucky. 
North  Carolina. 
Iowa. 
Alabama. 
Iowa. 
Alabama. 
South  Carolina. 
Alabama. 

Do. 
Missouri. 

Texas. 

North  Carolina. 

Kansas. 

Texas. 

Do. 

Do. 

Do. 
Missouri. 
Texas. 
Mississippi. 
Missouri. 

Do. 
Texas. 

Do. 
North  CaroliD*. 

Do. 
Texas. 

Do. 
Dakota. 
Texas. 

Do. 
Georgia. 
Kansas. 
Texas. 

Do. 

Do. 

Do. 

Do. 
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List  of  tornado  reporterSf  June  30, 1885— Continaed. 


Name. 

PosUoffice. 

County. 

State  or  Territorj* 

Ilawlcy  Oerrelte 

J^  M.  KhiKslcy 

lolni  A.  lijikiiis. 

Indian  Gap, 

Bosqucville - 

Illw 

lrc<lcll 

JIamilton 

Texas. 

Mclx'nnan 

Do. 

Hamilton 

Do. 

Tliouinn  K.  Louder 

BoA(]ue 

Reno  ... 

Do. 

11   C  0*llam          .    .      

Itcno  Centre « 

Kannas  Centre 

Kansas. 

K.  L.  Drake 

Rico 

Hamilton 

Do. 

T.  H.  Hawkins. 

Centre  City 

Texas. 

L.  II.  5IcKeo 

Robinson 

McLennan 

Do. 

J.  CJ.  Wyatt  

8pee|flevi  le  

do 

Do. 

B.  Franklin  Abramff 

277  Broadway,  Brook- 
lyn. 
Kingfsvillo- 

Johnson 

Riley.. 

New  York. 

OeorR©  O.  Valentine 

Missouri. 

].  1).  (fmhuDi 

I^Innliattan 

Kansas. 

AVilliaiu  KlUwin 

Boxctte 

Navarro 

Texas. 

J.  H.  Buinfleld 

A  rringt  on 

Atchison 

Kansas. 

F.  J.  Kirkliam 

Stranger 

Falls* 

Pottawattomie 

Jackson 

l^Iadison  .. ../ 

Texas. 

I..  W.  Dcniicn 

IlavenHvillo 

Kansas. 

K.  W   Kenvon 

Nctawaka 

Do.                   • 

J   W    lx>rd                

New  Douirlas . .......... 

Illinois. 

BcnJ.  McKlroy 

Frankfort 

MarHlmll 

Kansas. 

T.  Y.  Frost 

Whltlnff 

Jackson 

Do. 

I).  G.  Wood  worth 

Larkin 

Atchison 

Gravson.... 

Do. 

11   c  Hofrerfl.    .        

Gordonville 

Texas 

I.  P.  Allen 

IMcoHant  Plain - 

Guthriesville 

Osborne.... 

Kansas. 

II   E.  Gulhrfe. 

York 

SouMi  f?nn>1lmL 

(i.  Fierce 

Cottttgcville 

Colleton 

Atchison  m 

Do. 

II.  L  Brown 

Invermay 

lloskins  

Kansasi 

J    L  lIoMkina.        

Rooks 

Dallas 

Do. 

Inaac  lloch  

l>o  Soto 

Iowa. 

J&uiCB  WoMliliurn....... 

Buck  Creek 

Richland 

Wisconsin. 
Kansas.    ' 

ncnj.  Tripp.- 

J    M   Pike     

Grand  Centre 

Osborne 

Stockton 

Rooks 

Jackson 

Do. 

N.  K  llh»o 

Ontario 

Marne 

Do. 

John  L.  IIar\'ey 

Jacob  KcriKsr- 

P.  A   Pope 

Case. ^ 

Dubuque «.. 

Houston.- 

Iowa. 

New  Vienna. 

Do. 

Caledonia 

Minnesota. 

J.  W.  Ceattv 

Cascade 

Ross  Station 

Duliuque- 

Colleton 

Iowa. 

O  II.  Carro'll 

South  CburolbMk 

'TlKia    I.    Powers .... 

Sterling 

Rice 

Cherokee 

Knnnaa. 

II.  l^  Rowe 

Cherokee 

Meadviile 

Wyoming^ 

Iowa. 

J.  H.  Montgomery 

Crawford ^, 

Mftr^Lft^y ^ 

Pennsylrani*. 
Kansas. 

James  Koliy «.. 

Appendix  66  e. 

Details  rdalive  toprogreu  in  bibliographif. 

[Prepared  by  Mr.  O.  J.  Sawyer,  Biblloerapher]. 

I.  SoUnCES   OF  NEW  TITLES. 

Number  of  titles. 

Royal  Society,  Catalogue  of  scientific  iMipera,  vii,  viii.    L.,  18T7,  »79 4,488 

llenisn,  Ifcpertorium  commeDtationaro,  iv,  I'hysica.  Gott.,  1805. ._ 1,:W4 

roin^ndorir,  nio^^raphiach  literariscbes  Handworterbach.  Lp9s.,]883.  2volaraes.  1,000 

HoUmaDn,  liepertorinrnderDeatscben  Meteoiologie.     Lpz.,  1883 6,200 

Bibliographies,  cataloj^nes,  &c.,  141  volames 1,487 

Manascript  lists  and  bibliographies.. . 1,082 

Periodicals  indexed,  2,203  volames —  6,GS)7 

Total  added 20,338 

Number  on  hand  July  1, 1884,  aboat 26,853 

Total  July  1, 1885,  aboat 47,101 

10048  SIO 38 
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n.  iKSTrrunoNs  akd  ifdividitals  to  whom  the  offiob  is  indebted  fob  nc- 

FOBTANT  CONTBIBUnONS. 
8PECIAL  BIBLIOGBAPHIEB. 

Denmark:  Hannscript,  from  C.  Bmnn^  librarian  Royal  Library,  Copenhaipen. 
German  Empire:  Dr.  Hellmann  has  kindly  permitted  the  incorporation  of  hia  admizald* 
Repertorinm. 
Japan:  Manuscript,  from  Dr.  £.  Knipping. 
Norway:  Manuscript,  from  Prof.  H.  Mohn. 
Poland:  Mannscript,  from  Dr.  F.  Karlinski. 
Portugal:  Manuscript,  from  J.  C.  de  Brito  Capello. 
Roumania:  Manuscript,  from  Dr.  S.  C.  Hepites. 
Russia:  Manuscript,  from  Profs.  H.  Wild  and  A.  Woeikof. 
Spain:  Manuscript,  from  Don  C.  Pigazon  and  M.  Merino. 
Styria:  Manuscript,  from  Prof.  R.  von  Miller- Hauenfels. 

Sweden:  Manuscript,  from  C.  Annerstedt,  librarian  University  Libraiy,  UpeaUL 
yictoria:  Manuscript,  from  R.  L.  J.  Ellery. 

EXTBACTS  FBOM  MAXUSOBIFT  OATALOGUES. 

library  of  the  Deutsche  Seewarte,  jQrom  Dr.  George  Neumayer. 

Library  of  the  Central  Anstalt,  Vieuna,  from  Dr.  J.  Hann. 

Library  of  the  Universiteit  van  Amsterdam,  from  Dr.  H.  G.  Rogge. 

Library  of  the  Meteorological  Office,  London,  from  R.  H.  Scott. 

Library  of  Yale  College,  from  Prof.  E.  Loomis. 

Astor,  Boston  Public,  and  Harvard  College  libraries,  from  their  librarians. 

The  librarians  of  the  American  Philosophical  Society,  Academy  of  Natural  Sciences^ 
Ridgeway  Branch  of  Philadelphia  Library  Company,  and  the  Mercantile  Library  of 
Philadelphia;  of  the  Peabody  Institute  and  Johns  Hopkins  University,  of  Baltimore^ 
and  of  the  Library  of  Congress,  have  afforded  special  facilities  for  the  collection  of  mate- 
rial. 

Valuable  printed  catalogues  have  been  received  from  the  Nederlandsch  meteorologisch 
Instituut,  Utrecht;  Ufficio  centrale  di  Meteorologia,  Rome;  Osservatorio  di  Gapodimonte, 
Naples;  Soci4t6  de  Physique  et  d'Histoire  Naturelle  de  Geneve,  through  Prof.  A.  de 
Candolle;  Service  hydrometrique  du  Bassin  de  la  Seine,  Paris,  through  M.  G.  Liunoine; 
Akademie  der  Wissenschaften,  Munich;  Nicolai  Haupt-Stemwarte,  Pulkowa;  Finskft 
Vetenskaps  Societeten,  Helsingfors;  Institution  of  Civil  Engineers,  London;  American 
Philosophical  Society,  Franklin  Institute,  American  Antiquarian  Society,  and  oihera. 

HISGELLANEOUS  OONTBIBUTIONS. 

Prof.  G.  J.  Symons  has  added  to  his  original  catalogue  a  large  number  of  anonymoiia 
titles;  Dr.  Sophus  Tromholt  has  furnished  a  list  of  titles  on  the  aurora;  Lieut.  Jules  de 
Schokalsky,  of  the  Russian  Navy,  has  very  kindly  indexed  for  us  the  complete  set  of  the 
Moskoi  Sbomik,  adding  translations  of  titles;  Prof.  C.  Pittei,  of  Florence,  has  contributed 
Italian  titles;  R.  Mueller,  director  of  the  Hydrographic  Office  at  Pola,  an  index  to  their 
publications. 

In  this  country  the  late  Dr.  F.  B.  Hough  famished  an  index  to  the  contents  of  vol- 
umes in  his  valuable  library;  Prof.  M.  W.  Harrington  kindly  loaned  his  extensive  card- 
working  index  for  comparison;  Dr.  H.  B.  Baker  indexed  the  publicationsof  the  Michigan 
State  board  of  health,  and  many  others  have  assisted  in  this  work  by  abort  lists  and  val- 
nable  suggestions. 
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APPENDIX    67. 


REPORT  OF  PHYSICAL  LABORATORY  DIVISION  FOR  1884-'86. 

The  Chief  Signal  Officeb,  United  States  Abmy  : 

Sib  :  I  have  the  honor  to  sabmit  the  following  report  of  the  principal  operations  of 
the  Physical  Laboratory  Division  for  the  year  ending  Jnne  30,  1885: 

This  division  was  known  as  the  Meteorological  Observatory  np  to  January  19,  1886. 
On  that  day  the  experimental  laboratory,  which  was  in  process  of  formation,  was  con- 
solidated with  it,  the  name  was  changed  as  above,  and  the  writer  was  put  in  charge, 
relieving  Lieutenant  Allen.  Owing  to  this  change,  the  report,  in  so  far  as  it  refers  to  Sie 
first  six  months  of  the  year,  cannot  be  so  full  and  satisi'actory  as  it  would  have  been 
had  Lieutenant  Allen  remained  to  aid  in  its  preparation. 

This  division  is  charged  with  '*  the  custody  of  all  meteorological  instruments,  and  their 
examination  and  repair;  the  preservation,  comparison,  and  adjustment  of  standards  and 
substandards;  the  testing  of  all  instruments  issued  for  station  use,  and  the  determina- 
tion of  their  corrections;  and  with  the  inauguration  of  a  system  of  measurements  of 
atmospheric  electricity,  ground  currents,  and  earth  temperatures,  and  the  supervision 
of  men  assigned  to  this  work.  To  it  may  be  referred  any  questions  involving  experi- 
mental research,  and  especially  those  pertaining  to  the  subjects  of  electricity  and  heat." 
(Instructions  No.  6,  1685.) 

The  total  number  of  instruments  of  all  kinds  received  by  the  division  during  the 
year  was  1,945,  of  which  over  1,600  were  thermometers.  This  number  includes  all  that 
were  purchased  by  the  office  and  all  that  were  returned  from  stations  for  comparison, 
&C. ,  and  a  small  number  received  from  private  individuals.  There  were  issued  to  stations 
and  volunteer  observers  2,045,  and  to  private  individuals  283,  making  a  total  issued  of 
2,328.  Of  the  instruments  issued,  over  1,700  were  thermometers.  This  statement  does 
not  include  wind-vanes  and  rain-gauges,  which  until  recently  were  received  and  issued 
by  the  property  and  disbursing  officer  without  passing  through  this  division. 

During  the  year,  1,838  thermometers  were  compared  with  the  office  standards,  and  a 
correction  card  prepared  for  issue  with  each.  Two  hundred  and  thirty  of  these  com- 
parisons were  made  for  private  individuals.  All  of  the  barometers  issued  were  com- 
pared with  the  standards,  160  barometer  tubes  were  filled  and  boiled,  and  109  barom- 
eters were  repaired.  Most  of  the  self-roistering  instruments  kept  in  what  is  known 
as  the  ** instrument  room"  have  been  continuouSly  at  work  during  the  year,  and  con- 
tinuous registers  of  temperature,  pressure,  rain,  and  wind  at  this  office  have  been  filed 
away.  Frequent  comparisons  with  non-registering  standards,  the  results  of  which  are 
notc^  on  the  record  sheets,  render  these  records  of  great  value,  and  it  is  only  to  be  re- 
gretted that  the  Service  is  unable  at  present  to  largely  extend  the  system  of  self-reg- 


Plans  for  the  improvement  of  the  apparatus  for  the  comparison  of  thermometers  are 
now  under  consideration.  Although  the  methods  now  in  use  are  extremely  satislactory 
as  to  the  results  obtained,  the  apparatus  is  rather  crude,  and  its  use  involves  more  time 
and  labor  than  is  actually  necessary.  There  are  still  some  thermometers  in  use  in  the 
service  which  have  not  been  compared  with  the  standards  of  the  office. 

The  work  of  comparison  has  been  carried  on  as  rapidly  as  possible  without  a  consid- 
erable increase  in  the  stock  of  thermometers  catried  by  the  office,  as  it  is  always  necesr 
aaiy  to  issue  instruments  to  take  the  placeof  those  called  in. 

The  improvement  of  the  rain-gauge  used  in  the  service  is  a  subject  to  which  much 
attention  has  been  given  during  the  year.  As  a  result  a  new  model  gauge  has  been  con- 
structed, and,  upon  being  recommended  by  the  boiurd  on  instruments,  has  been  adopted. 
In  the  future  all  gauges  issued  will  conform  to  this  model. 

Th6  principal  points  of  difference  between  this  gauge  and  the  old  are  a  change  in  the 
material  of  the  collector  and  the  tube  and  a  great  increase  in  the  strength  and  rigidity 
ol  the  sama  The  collector  is  of  heavy  brass,  8  inches  in  diameter,  beveled  on  the  out- 
sido  so  as  to  give  it  a  tolerably  sharp  edge.  The  tube  into  which  the  water  flows  is  also 
of  brass,  thick  and  strong,  20  inches  deep,  and  its  diameter  is  such  that  the  ratio  of  the 
area  of  the  collector  to  that  of  the  tube  is  as  nearly  as  possible  ten  to  one.  A  new  stick 
has  also  been  adopted,  graduated  much  more  accurately  than  the  old  and  of  a  different 
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kind  of  wOod,  which  shows  the  water  line  much  more  distinctly  and  accurately.  In 
cross  section  it  is  so  made  as  to  be  jnst  1  per  cent,  of  the  area  of  the  tabe.  The  new 
gnnjres  will  also  be  numbered  and  calibrated,  so  that  a  correction  card  can  be  fnmiahed 
with  each,  and  it  is  believed  that  their  introduction  wiU  increase  the  accuracy  of  our 
obiservations  of  rainfall. 

A  new  anemometer-support  has  been  devised  and  adopted,  which  is  believed  to  be  a 
great  improvement  upon  the  old  form.  In  the  new  support  a  cross-bar,  upon  whidi  the 
anemometer  rests,  is  ran  up  and  down  a  T-shaped  bar  of  iron,  by  means  of  a  chain,  with 
which  the  observer  controls  the  motion.  The  crossbar  is  arranged  to  support  two  ane 
mometers,  so  that  monthly  comparisons  of  the  station  and  extra  instrument  can  readdy 
be  made. 

Arrangements  are  also  made  for  the  easy  addition  of  a  third  arm,  in  order  to  facilitate 
comparison  with  anemometers  carried  by  the  inspectors.  The  adoption  of  this  new  ir-up- 
port  is  thought  to  bo  an  important  step  in  the  direction  of  a  much-needed  improvement 
ill  anemometry.  Improvements  in  the  anemometer  itself  are  also  under  consideration, 
which  will  strengthen  its  weaker  parts  and  diminish  the  number  of  damaged  instruments 
annually  returned  to  this  office. 

Experiments  are  in  progress  looking  to  the  substitution  of  an  iron  cistern  with  metal 
plunger  lor  the  leather  barometer  cistern* now  in  use.  The  latter  are  constantly  giving 
way  and  the  expense  of  repair  is  considerable. 

The  relative  value  of  spherical  and  cylindrical  bulbs  for  thermometers  has  been  the  sub- 
ject of  experiment  and  consideration.  Tests  of  sensitiveness  have  been  made  in  air  aud 
in  water,  and  as  dry  and  wet  bulbs.  In  all  experiments  the  superiority  of  the  cylindri- 
cal bulb  was  demonstrateil.  The  subject  has  been  specially  referred  to  Professor  Ferrd 
and  tlunior  Prolespor  Kussell,  and  aIthou<;h  no  formal  report  has  as  yet  been  made,  it 
seems  highly  probable  that  the  use  of  the  cylindrical  bulb  in  preference  to  the  spherical 
will  be  recommended.  Should  the  cylindrical  bulb  be  adopted  the  change  can  be  brought 
about  gradually,  and  it  will  also  enable  the  office  to  ntiliace  a  lai^  number  of  cylindrical 
bulb  thermometers,  **hygro-tubes,''  so  called,  which  were  called  in  some  time  ago  on 
account  of  not  lieing  stem- graduated. 

Junior  Professor  Russell,  who  has  had  the  subject  of  the  standard  of  therroomeby 
under  consideration  for  two  years  or  more,  has  nearly  completed  a  paper  containing  an 
account  of  his  work  in  detail  and  a  full  discussion  of  the  whole  question.  The  non- 
arrival  of  a  few  thermometers,  specially  made  and  compared  at  low  temperatures  with 
the  Kew  standards,  is  the  cause  of  the  delay  in  forwarding  this  paper  to  the  Chief  Signal 
Officer. 

Reference  has  been  made  from  time  to  time  in  the  report  of  the  Chief  Signal  Officer 
to  the  efforts  of  the  office  to  establish  a  normal  barometer.  The  continued  illness  of 
Junior  Professor  Waldo  has  prevented  the  preparation  of  a  report  which  he  was  expected 
to  make  upon  European  st^indards,  and  the  comparisons  made  by  him  of  barometers  be- 
lon<;ing  to  this  office  with  several  of  the  most  important  normal  barometers  of  Europe. 
Little  progress  has  been  made,  therefore,  during  the  year  in  this  direction.  The  model 
constructed  by  Professor  Wright,  of  New  Haven,  has  been  examined  by  the  writer,  and 
steps  looking  to  the  construction  of  a  suitable  cathetometer  have  been  taken.  The  in- 
increased  appropriation  for  the  manufacture  and  repair  of  instruments,  which  became 
available  on  July  1,  will  enable  the  office,  it  is  hoped,  to  carry  out  well-matured  plans 
for  the  erecrtion  of  this  important  instrument. 

The  subject  of  hygroinetry  and  the  improvement  of  hygrometric  observatf  ons  and  tables 
has  received  the  attention  of  the  office  for  several  years.  In  March,  1685.  Junior  Pro- 
fessor Marvin,  attached  to  this  division,  was  sent  to  Colorado  Springs  and  Pike's  Peak  for 
the  purpose  of  making  a  complete  series  of  observations  at  various  altitudes  with  various 
forms  of  psychrometer  He  has  made  weekly  reports  to  this  office,  giving  the  results  of 
his  work  in  detail.  The«e  results  have  been  placed  in  the  hands  of  Professor  Ferrel,  to 
whom  the  duty  of  discussing  them  has  been  assigned.  The  work  thus  far  appears  to  be 
eminently  suci-essful.  Professor  Marvin  will  complete  his  observations  on  the  mountain 
alwnt  August  10.  Af^er  his  return  to  this  office  it  is  intended  to  supplement  the  obser- 
vations made  at  Pike's  Peak  and  elsewhere  by  such  experiments  and  researches  in  this 
laboratory  as  muy  seem  desirable. 

A  series  of  lour  balloon  ascents  in  the  interests  of  meteorology  were  made  by  Private 
Hammon,  attat-hed  to  this  division,  in  January,  March,  and  April.  The  point  of  depart- 
ure was  in  ail  cases  Philadelphia,  the  dates  and  places  of  landing  being  as  follows:  FiiBt 
ascent,  Janmiry  19,  1885.  landing  at  Manahawken,  N.  J.;  second as!*ent,  March  13, 1885^ 
landing  near  llirdshorough.  Pa.;  third  a'H^nt,  March  27, 1883,  landing  at  Trcmley,  near 
lialiway,  N.  J.;  fourth  ascent,  April  in,  1^485,  Lindini^at  Williamstown,  N.  J. 

The  general  instructions  governing  Mr.  Hammon  in  these  ascents  were  given  by  Pro- 
fefMir  Abbe,  in  chance  of  the  study-room  division.  Mr.  Hammon  has  made  a  full  report 
of  this  work  which  has  been  referred  to  Profeasor  Abbe  for  examination  and  remark. 
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Wben  the  writer  was  pat  in  charge  of  the  work  of  this  division,  two  stations  for  the 
■tady  of  atmospheric  electricity  had  already  been  established— one  at  Baltimore,  in  con- 
nection with  the  Johns  Hopkins  University,  and  the  other  at  Cambridge,  Mass.,  in  con- 
nection with  Harvard  Uuiversity. 

The  work  of  the  observer  at  Baltimore,  Private  Park  Morrill,  was  under  the  imme- 
diate supervision  of  Professor  Rowland.  At  Cambridge  the  work  of  Privates  McRae 
and  McAdie  was  under  the  direction  of  Professor  Trowbridge.  At  Baltimore,  by  means 
of  a  Mascart  mirror  electrometer,  a  continuous  photographic  record  of  the  pqlential  of 
the  atmosphere  has  been  maintained.  Mr.  Morrill,  in  Signal  Service  Note,  No.  XVII, 
has  discussed  the  method  of  observation  and  has  given  the  results  of  some  studies  of  the 
connection  between  variations  in  potential  and  other  meteorological  elements.  Experi- 
ments have  also  been  made  in  the  direction  of  the  improvement  of  the  water-dropping 
collector,  or  rather  the  substitution  of  a  mechanical  collector  for  the  water  dropper. 
The  latter  is  practically  useless  in  the  winter  season,  and  it  is  believed  that  a  mechanical 
collector  can  be  devised  which  will  be  e<inally  as  efficient  at  all  times  and  suitable  for 
use  in  all  climates.  Patterns  have  been  made  for  one  designed  at  Baltimore,  and  the 
construction  of  a  model  will  probably  be  undertaken.  Experiments  have  also  been 
made  at  Baltimore  to  determine  the  b^t  form  of  charging  batteries  for  the  electrometer, 
but  no  definite  conclusion  has  yet  been  reached. 

At  Cambridge  much  attention  has  been  given  to  the  study  of  ditTerent  forms  of  deo- 
trometers.  Two  instruments  designed  by  Professor  Trowbridge  have  been  made  and 
tested  with  very  satisfactory  results.  Interesting  experiments  have  also  been  mAde  in 
determining  the  potential  of  the  atmosphere  by  means  of  kites.  These  have  been  used 
in  Cambridge  and  also  on  the  summit  of  Blue  Hill  near  Boston.  At  the  latter  point 
very  high  differences  of  potential  between  the  earth  and  the  string  holding  the  kite 
were  found,  and  some  very  interesting  observations  were  made. 

During  the  progress  of  this  work  at  Baltimore  and  Cambridge  Professors  Rowland  and 
Trowbridge  have  taken  great  interest  in  it  and  much  of  its  success  must  be  attributed 
to  their  hearty  co  operation  with  the  service,  and  to  the  facilities  so  generously  afforded 
by  the  authorities  of  Johns  Hopkins  University  and  of  Harvan!  University. 

Recently  the  subject  has  been  taken  up  in  the  laboratory  of  this  division.  No  attempt 
will  be  made  for  the  present  to  secure  a  continuous  photographic  reconl  as  it  seems  more 
desirable  to  make  at  first  a  thorough  investigation  of  instruments  and  methods.  With 
that  end  in  view  several  electrometers  have  been  ordered,  only  one  being  available  at 
present.  Various  questions  connected  with  collectors,  electrometers,  exposure,  &c,  will 
be  investigated.  When  uniform  aud  satisfactory  results  are  attainable  and  by  the  sim- 
plest means,  the  establishment  of  several  additional  stations  in  different  pcurts  of  the 
country  will  be  recommended. 

The  selection  and  construction  of  suitable  thermometers  for  the  measurement  of  ground 
temperatures  has  received  a  good  deal  of  attention.  Several  forms  of  electric  tiiermom- 
eter  have  been  made  the  subject  of  experiment  A  careful  test  of  the  thermo-electric 
method  has  shown  that  it  is  too  uncertain  in  its  results  for  general  use.  A  form  of  rfr- 
Bistance  thermometer  has  been  constructed  which  promises  to  give  excellent  satisfiiction, 
and  a  new  Ibrm  of  differential  resistance  thermometer  has  been  devised  which  seems  to 
possess  many  advantages  over  any  other  method.  A  practical  test  of  these  thermom^ 
ters  will  be  made  at  an  early  date  which  will  be  sufficiently  prolonged  to  enable  us  to 
decide  with  certainty  upon  their  efficiency. 

There  is  great  and  pressing  need  for  a  suitable  building  in  which  the  work  of  the 
physical  laboratory  division  can  be  concentrated  and  rendered  vastly  more  effident  It 
is  now  carried  on  in  several  rooms,  not  connected  with  each  other  and  all  quite  unsuita- 
ble for  the  work  assigned  to  them.  The  constantly  increasing  demands  which  are  made 
upon  this  experimental  branch  of  the  service  can  only  be  satisfied  when  ampler  room  and 
better  facilities  are  afforded.  It  must  constantly  be  a  source  of  regret  that,  in  the  pres- 
ent condition  of  the  division  with  its  limitations  as  to  room  and  fadlities,  it  is  impossi- 
ble to  take  up  some  of  the  most  important  experimental  problems  which  arise  in  the 
service. 

Respectfully, 

T.  a  MENDENHALL, 
ProfenoT  and  AasisUint-in-eharge  of  Phf^rical  Laboratory  Divinon. 

July  27,  1886. 
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BEPOBT  OF  OFFICER  IN  CHARGE  OF  PROPERTY  AND  DISBURSING  DI- 

VISION, 

Signal  Office,  Wab  Depabtmekt, 

Washington  City,  July  15,  1885. 

8ib:  I  have  the  honor  to  submit  the  following  statement  of  the  work  of  the  Property 
and  Didbiirsing  Division  for  the  fiscal  year  ended  Jane  30,  1885,  as  required  for  the 
Annual  Report  of  the  Chief  Signal  Officer. 

No  changes  of  importance  have  occurred  in  the  personnel  of  the  division  since  last  re- 
port. 

Two  hundred  and  twelve  dollars  and  thirty-five  cents  have  been  received,  during  the 
year,  from  the  sales  of  maps  and  bulletins,  as  allowed  by  the  act  of  Congress  approved 
March  30,  1874  (section  227,  Revised  Statutes). 

In  the  *'  settlement  of  accounts  room  "  the  pay  accounts  of  the  entire  corps  have  been 
examined,  prepared  for  settlement,  and  through  this  room  settled,  aggregating  10,278 
accounts. 

The  number  of  aooonnts  growing  out  of  the  disbursement  of  the  regular  appropria- 
tiouH  expend eil  by  this  office,  settled  during  the  year,  has  been  7,976,  making  an  average 
number  per  month  of  664.  This  is  caused  by  the  large  number  of  stations  and  the  char- 
acter of  the  accounts  incurred  at  each,  they  being  for  small  items  of  rent,  hire,  &c., 
which  require  monthly  or  quarterly  payment. 

The  improved  methods  of  administering  the  duties  of  this  division  have  continued, 
and  have  resulted  in  the  gratifying  fact  that  the  accounts  pass  the  very  critical  scrutiny 
of  the  accounting  officers  of  the  Treasury  with  few  suspensions,  and  these  for  mere  tech- 
nical informalities. 

One  of  the  reforms  instituted  by  me  was  to  pay  all  vouchers  by  checks  drawn  to  order, 
in  no  c:i8e  to  bearer,  that  mode  being  considered  the  safest,  not  only  of  transmitting  money, 
but  It  also  furnishes  the  SAsarance  (as  the  checks  have  to  be  indorsed  by  the  person  in 
whose  name  drawn  before  payment)  that  the  money  reaches  the  person  for  whom  in- 
tended. 

The  advantage  afibrded  to  obtain  greater  accuracy  by  having  instruments  compared 
with  our  standards  for  which  no  extra  charge  is  made,  still  oontinnes  to  induce  many 
private  persons,  institutions  of  learning,  Sec,  to  purchase  instruments  throngh  this  office, 
and  during  the  year  there  have  been  247  instruments  of  varions  kinds  purchased,  repre- 
senting a  total  cost  of  $1,888.55.  These  transactions  have  no  connection  with  the  public 
funds  disbursed  by  me. 

Six  hundred  and  seventy  instruments  of  varions  kinds  have  been  purchased  during 
the  jear  for  the  use  of  this  service,  and  1,639  have  been  issued  since  last  report. 

The  average  cost  of  maintaining  each  station  of  observation  during  the  year,  includ- 
ing cost  of  printing  stations  and  additional  cost  of  life-saving  stations,  but  exclusive  of 
the  cost  of  telegraphic  services  and  the  pay  and  allowances  of  the  men  on  duty  at  each, 
has  been  $329.54,  bat  this  cost,  as  well  as  that  reported  in  previous  reports,  represents 
only  the  amount  spent  at  each  station,  and  is  therefore  calculated  to  convey  an  errone- 
ous impression;  the  absolute  average  is  about  $1,500  per  annum  for  each  station  (which 
includes  all  expenses,  except  pay  and  allowances  of  the  men). 

The  total  number  of  letters  received  daring  the  year  was  37,954,  an  increase  over  last 
year  of  6,445  letters;  the  total  number  of  letters  sent  was  33,330,  and  2,710  indorse- 
ments,  an  increase  in  letters  sent  of  4,482  over  last  year. 

In  the  ** packing  and  shipping  room''  there  were  18,080  distinct  shipments  made, 
throngh  the  Quartermaster's  Department,  by  express,  and  by  mail,  with  not  an  article 
lost  in  transit. 

There  were  received,  during  the  year,  5,241  packages. 

The  usnal  quantity  of  work  has  been  done  in  the  *' machine  shops,"  in  mannlactar- 
ing  and  repairing  meteorological  and  other  instruments,  and  in  repairs  abont  the  offloeL 

The  **  carpenter  shop"  has  been  kept  busy  in  making  the  necessary  packing  boxes  for 
shipment  of  supplies,  &c.,  and  jobbing  and  repairs  about  the  office. 

The  *  *  library ' '  li.ns  rccei  ved  during  the  year  by  pnrchaae,  exchange,  or  gift,  1,027  bodka, 
and  now  contains  9,74:i  volumns. 
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The  oondition  of  the  appropriatioiis  (disburaed  by  this  oflto)  for  the  fiscal  year  eDding 
June  30, 1885,  with  expenditnies  thereunder  and  balances  unexpended  at  the  end  of  the 
year,  with  probable  demands  on  such  balances  as  reqtdied  to  be  rendered  by  act  of  Con* 
gress  approved  May  1,  1829,  is  as  follows: 

APPBOPBIATED. 

Observation  and  report  of  storms...! —  f241,000  00 

Expenses  Signal  Service,  United  States  Army 5,000  00 

Maintenance  and  repair  military  telegraph  line.. 24,000  00 

Establishing  stations,  Island  of  Nantncket 40,000  00 

EZPBFDSD. 

Observation  and  report  of  Storms.. — $146,546  02 

Expenses  Signal  Service,  United  States  Army 1,578  37 

Maintenance  and  repair  military  telegraph  line ^ 19, 768  02 

Establishing  station,  Island  of  Nantncket 

BALANCES. 

Observation  and  report  of  storms $94,453  98 

Expenses  Signal  Service,  United  States  Army 3,421  63 

Maintenance  and  repair  military  telegraph  line 4,231  98 

Establishing  stations,  Island  of  Nantncket :. 40,000  00 

PBOBABLB  DSMANDS. 

Observation  and  report  of  storms . $60,000  00 

Expenses  Signal  Service,  United  States  Army... 3, 421  63 

Maintenance  and  repair  military  telegraph  lines 4, 231  98 

Establishing  stations,  Island  of  Nantucket 40, 000  00 

On  July  1,  1884,  there  were  employed  in  the  division.  74  men  (40  enlisted  and  34  civ- 
ilians, the  latter  including  all  messengers  and  laborers) ;  on  June  30,  1885,  there  were 
only  67  men  (35  enlisted  and  32  civilians,  the  latter  including  all  messengers  and  labor- 
ers), showing  a  decrease  of  5  enlisted  men  and  2  civilians. 

At  the  close  of  the  fiscal  year  ending  June  30,  1884,  there  were  60  tel^^ph  stations 
in  operation,  4  haying  been  closed  during  the  year  ending  June  30,  1885,  and  2  having 
been  added,  making  a  total  of  77  stations  in  operation  on  June  30,  1885,  reportiog  to  this 
office. 

The  receipts  from  the  77  stations  during  the  year  were  $16,389.50,  of  which  the  som 
of  $8,332.63  was  collected  for  and  paid  to  other  lines. 

The  money  value  of  **free  business  "  (official  messages),  if  paid  for,  would  have  been 
$10,695.90. 

During  the  year  5,080  forms  have  been  received  fh>m  the  telegraph  stations  and  ex- 
amined. 

The  amounts  appropriated  under  the  difierentheads  for  the  support  of  the  Signal  Sevr- 
Ice,  United  States  Army,  for  the  fiscal  year  endiitg  June  30,  1885,  are  as  follows: 

L^;islative,  executive,  and  judicial: 

Regular  clerks,  messengers,  &c $10,660  00 

Scientific  experts,  clerks,  &e 45,000  00 

Postage-stamps  Postal  Union  countries,  allotted  by  the  Secretary  of 

War       .- 1,080  00 

Stationery,  allotted  by  the  Secretary  of  War 3,683  34 

Contingent  expenses,  allotted  by  the  Secretary  of  War . 7, 017  49 

Rentof  buildings  for  Signal  Office —  7,000  00 

Total  — 74,340  83 

Sundiy  Civil  expenses: 

Observation  and  report  of  storms: 

Manu&cture,  purchase,  and  repair  of  instruments $5, 500  00 

Telegraphing  reports 136,000  00 

Expenses  storm  signals - - — .  10,000  00 

Cotton-belt  reports 7,000  00 

Connection  life-saving  stations 5,500  00 

Instrument  shelters 2,000  00 

Rents,  &c.,  of  offices  outside  of  Washington 40, 000  00 

River  and  flood  reports 10,000  00 

Maps  and  bulletins 25,000  00 

Total - 341,000  00 

Maintenance  and  repair  military  telegraph  lines 24,  OOO  00 

Stations  at  Nantucket  Island .*...« 40,000  00 
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Sapport  of  the  Army: 

Expenses  Signal  Seirice,  United  States  Armj 15,000  00 

Paj,  &c,  of  the  Signal  Ck>rpB: 

Pay  of  officers 30,500  00 

Pay  of  enlisted  men 200, 000  Op 

Mileage  to  officers 5,000  00 

Cost  of  telegrams 250  00 

Pay  of  contract  snigeon 1,200  00 

Commntation  of  quarters  to  officers.. '8,208  00 

Total 245,168  00 

BnMstence  Department: 

Subsistence  and  commutation  of  rations,  Signal  Corps 155, 000  00 

Quartermaster's  Department: 
Regular  supplies: 

Fuel 6,200  00 

Commutation  of  fuel  at  $9  per  month 2.1, 760  00 

Commutation  ot  fuel  at  $8  per  month .'. 23, 328  00 

Forage  for  animals - - . 3,100  00 

Straw  for  animals 217  00 

Stmw  for  bedding 46  08 

Stationery  at  Fort  Myer - 100  00 

Storesand  repairs  to  heating  apparatus 600  00 

Lights  at  Fort  Myer.-,- 300  00 

Total 57,65106 

Incidental  expenses: 

Office  furniture,  Fort  Myer,  Virginia 100  00 

Horse  and  mule  shoes . . . 500  00 

Blacksmiths'  and  other  tools... 400  00 

Veterinary  supplies 300  00 

Fire  apparatus  and  disinfectants 200  00 

Total 1,500  00 

For  interment  of  officers  and  men 200  00 

For  apprehension  of  deserters 120  00 

Transportation: 

Materials  and  funds 25,000  00 

Men 8,875  00 

Means  of  transportation,  mules 1,000  00 

Means  of  transportation,  harness 130  00 

Means  of  transportation,  repairs  to 500  00 

Total 35,505  00 

Barracks  and  quarters: 

Commntation  of  quarters — .  84,108  00 

Work  and  supplies  at  Fort  Myer,  Virginia 1,500  00 

Work  and  supplies  on  hospital 300  00 

Total , 85,908  00 

Clothing,  camp  and  garrison  equipage: 

Six  wall  tents,  Ac... ^..  415  RD 

Issues  in  kind _ 4,900  00 

Total 6,315  80 

Medical  Department: 

Medical  attendance,  &&,  officers  and  men 5,000  00 

Medical  attendance,  &c,  offloers  with  Signal  Corps 100  00 

Medical  and  hospital  supplies,  Fort  Myer 700  00 

Medicine  from  depots,  &c 1,000  00 

Mateiialfor  repaira to  hospital 200  00 

Total 7,000  00 

Printing  and  binding  (allotted  1^  Seoretoiy  of  War)  aboat...  40, 000  00 

Qimnd  total 1,017,696  It 
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The  appropriation  for  ibel  was  not  saiBcient  for  oar  stations,  many  of  which,  in  the 
extreme  north we;»t  oountry,  reqnire  fires  the  year  roand,  and  in  those  latitudes  the 
cost  of  fuel  is  proportionately  high;  the  officers  of  the  service  have  heen  allowed,  by 
paragraph  185L  Army  KegnlaUons,  to  purchase  fuel  at  a  fixed  rate,  the  Government 
paying  the  diflference,  but,  by  the  insulhciency  of  the  appropriation  mentioned,  this 
privilege  haslteen  denied  to  them  for  a  portion  of  the  time. 

As  questions  liave  arisen  as  to  the  law  under  which  the  printing  of  the  professional 
papers,  &c. ,  of  this  service  is  dooe,  I  would  suggest  that  Congress  lie  asked  to  appro- 
priate hereafter,  specifically  in  the  appropriations,  both  lor  **  mapsaud  bulletin  **  and  for 
'Sprinting  and  binding,"  using  the  language  of  our  estimates.  (See  pp.  180  and  199, 
Ex.  Doc  No.  5,  H.  R.,  48th  Congress,  second  session.) 

In  regard  to  my  responsibility  for  the  property  belonging  to  this  service,  I  would  say 
that  under  the  present  rules  each  article  purchased  is  taken  up  on  a  property  report 
which  is  rendered  quarterly  to  the  Chief  Signal  Officer  for  transmission  to  the  Thiixl 
Auditor  of  the  Treasury,  so  that  not  one  article,  from  the  merest  trifle  to  the  most  ex- 
pensive instrument  that  is  1x>ught,  but  what  is  carefully  reported  every  three  montlis 
to  the  accounting  officers  of  the  Treasury;  and  when  it  is  considered  that  the  property 
is  scattered  over  the  United  States  at  all  the  stations  of  this  service,  and  that  frequent 
inventories  have  demonstmted  the  absolute  accuracy  of  my  reports,  the  vast  amount  of 
care  required  to  produce  sui-h  a  result  am  be  more  readily  appreciated. 

In  connection  with  the  almve  1  would  say  that  the  store-houses  for  the  valuable  in- 
struments and  other  property  at  this  office  are  leaky,  wooden  sheds,  entirely  inadetiuate, 
insecure,  and  unsafe  for  the  storage  of  valuable  Qovemment  property;  and  as  during  the 
year  a  fire  in  one  of  the  buildings  occupie<l  by  this  office  came  near  destroying  a  very 
▼aluable  lot  of  records  (it  did  destroy  cousidemble  furniture  and  instruments),  I  would 
invite  attention  to  the  estimate,  twice  before  submitted  to  Congress,  for  the  purchase 
of  a  site  and  the  erection  thereon  of  afire-proof  building  for  offices  suitable  for  the  uses 
of  the  Signal  Service,  as  per  plan  and  estimate  contained  in  Senate  Ex.  I)oc.  No.  152, 
Forty-eighth  Congress,  first  session,  and  would  suggest  that  said  estimate  be  again  sub- 
emitted  and,  for  the  reasons  given,  an  appropriation  ui*ged. 

As  Special  Orders  No.  90,  AdjutantGenerars  Office,  1885,  relieved  me,  at  my  request, 
on  the  30th  day  of  June,  1885,  from  duty  at  this  office,  it  is  proper  for  me  to  say,  in 
transferring  the  duties  of  my  division  to  my  successor,  that  the  work  is  well  up  to  date, 
except  in  one  or  two  cases  of  indexing  and  in  the  completion  of  the  inspection  reports  of 
the  officers  recently  retnmed  from  inspection  tours;  but  in  these  coses  the  additional 
labor  of  a  complete  inventory  incident  to  the  transfer,  as  well  as  a  somewhat  limited 
force  of  clerks,  are  the  causes. 

I  would  call  to  the  attention  of  the  Chief  Signal  Officer  the  efficient  service  rendered 
me  by  my  chief  clerk,  Mr.  W.  E.  Bushby,  and  the  chiels  of  subdivisions  and  other  men 
employed  in  this  division. 

They  are,  generally  speaking,  all  good,  deserving  men. 
Very  respectftdly,  your  obedient  servant, 

a  M.  MILLS, 
Oapiain,  Fifth  Artillery^ 
Late  P.  and  D.  Officer,  Signal  Service,  U.  S.  A. 

The  CmsF  Signal  Officer  of  the  Abmt, 

WaahingUm,  D.  C 
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APPE  N  DIX    69. 


BEPORT  OF  OFFICER  IN  CHABQE  OF  EXAMINER'S  DIVI8I0N. 

Signal  OFFiCBf 
Washington  CUy,  July  16,  1685. 

Sib:  In  aooordance  with  instnictioiis  oontaixied  in  Memorandnm  No.  121,  dated  Signal 
Office,  July  ij  1685,  I  have  the  honor  to  submit  the  following  report  for  the  fiscal  year 
ending  Jane  30,  1885. 

The  examiner's  division,  which  was  institnted  by  Instmctions  No.  176,  series  of 
1881,  was  at  the  banning  of  the  fiscal  year  under  chaige  of  First  Lieut.  P.  H.  Ray, 
Eighth  Infantry,  Acting  Signal  Officer,  United  States  Army,  and  so  continued  until 
March  6,  1885,  when  I  assumed  chaige,  in  accordance  with  Memorandum  No.  35,  dated 
6ig;nal  Office,  March  2,  1885. 

Sergt.  Otto  HoltDortii  was  chief  derk  until  December  20,  1864,  when  he  was  relieved 
from  duty  in  the  division,  Sergt  James  B.  Newlin  being  assigned  to  succeed  him  by 
memorandum  dated  Signal  Office,  December  27,  1884. 

Besides  the  chief  clerk  the  regular  working  force 'ot  the  division  consists  of  one  civil- 
ian and  one  enlisted  derk;  but  on  April  29, 1885,  two  additional  men  were  temporarily 
assigned  to  assist  in  bringing  up  the  back  work  of  the  division,  which  at  the  time  I 
assumed  charge  was  in  most  particulars  from  six  to  eight  months  behind.  With  the 
assistance  of  these  men  and  the  steady,  industrious  work  of  the  reguUkr  fbroe  the  work 
(with  a  i'ew  exceptions,  where  irregulaiities  exist,  whidi  are  in  course  of  adjustment) 
has  been  brought  up  to  date. 

One  of  these  men  was  relieved  on  June  26  and  returned  to  the  division  from  whence 
he  came,  his  services  being  no  longer  needed,  and  the  other  one  continued  on  duty  at 
the  close  of  the  year. 

The  work  performed  during  the  year  is  briefly  set  forth  in  the  fi>llowing  Bommaiy. 

Summary. 


.Month. 


11 
II 

|ll 


I 


1 

I 


I 


SI 

II 
1^ 


in 

I 

< 


1884: 

July .^.. 

Augrust , 

September... 

October 

Kovember. 
December.., 

1885: 

January 

February .... 

March... 

April , 

»iay 

June 


80 
160 

68 

102 

0 

13 

48 
185 
152 
111 
124 

29  I 


161 

867 

83 

86 

9QS 
800 
819 


145 


227 
75 
93 

239 

105 
120 


106 
100 
271 
135 
111 


474 
852 
296 
294 
222 
849 

805 
190 
288 
2S1 
237 
166 


105 
98 
143 
122 
153 


147 
185 
149 
118 
161 
8 


716 
589 
780 
731 
656 
519 

674 
294 
455 
489 
415 
201 


Total •1,012  I    3,174 


1,844 


8,455 


1,569 


6,419 


•57 


*  These  figures  do  not,  however,  represent  the  actual  number  of  papers  bandied,  as  in  nearly 
erery  instance  the  returns  and  accounts  are  accompanied  by  numbers  of  Toaohers  and  sub-TOndMS 
varying;  from  one  or  two  to  upwards  of  a  thousand  in  some  of  the  money  accounts  of  Gapt.  8.  BL 
Kills,  Fifth  Artillery,  property  and  disbursing  officer,  where  the  number  of  papers  pertaining  to  aadi 
account  has  averaged  abouteight  hundred,  or  about  sixteen  thousand  papers  for  the  twenty  aoooaats 
of  his  examined  during  the  year,  which  do  not  appear  as  a  separate  item  in  the  summaiy. 
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The  duties  of  the  examiner's  division  consist  in  a  careful  scmtiny  of  all  letters  of  au- 
thority (technically  termed  requisitions)  and  vouchers,  and  a  thorough  and  complete  ex- 
amination of  all  money  accounts  and  property  returns  pertaining  to  the  Signal  Service 
previously  to  forwarding  them  to  the  Third  Auditor  of  the  Treasury. 

Fonnal  letters  of  authority  (requisitiona)  for  all  purchases  and  expenditures  are  pre- 
pured  hy  the  property  and  cUshursing  officer  and  sent  to  the  examiner's  division,  where, 
if  iU%er  examination  they  are  found  to  he  proper  and  according  to  regulations,  they  are, 
if  for  a  leas  sum  than  $100,  indorsed  on  their  faces,  "  £.  O.  No. «-.  By  order  of  the 
Chief  Signal  Officer,"  and  signed  officially  by  the  examining  officer;  but  those  for  $100 
and  over  are  signed  by  the  Qiief  Signal  Officer,  and  are  then  given  an  £.  O.  No.  — ,  and 
recorded.  After  being  passed  by  tiie  examiner,  the  letters  of  authoritgr  are  returned 
to  the  property  and  disbursing  officer. 

In  cases  where  bills  are  rendered  for  amounts  greater  than  the  letter  of  authority  calls 
for,  if  after  examination  the  account  is  found  to  be  correct,  and  the  additional  amount 
was  inseparable  from  the  amount  authorized,  and  could  not  have  been  anticipated,  the 
letters  of  authority  are,  on  request  of  the  property  and  disbursing  officer,  stamped  ^In- 

ereased,  by  order  of  the  Chief  Signal  Officer,  from  fl to$ ,"  and  officially  signed 

by  the  examining  officer,  and  are  then  returned  to  the  property  and  disbursing  officer. 

All  vouchers  are  carefully  examined  with  the  original  bills  and  letters  of  authority, 
and  when  satisfied  that  the  articles  purchased  have  been  delivered,  or  that  the  services 
charged  for  have  been  rendered,  or  that  payment  has  been  ordered  under  the  signature 
of  the  Chief  Signal  Officer,  where  no  previous  authority  exists,  those  forsums  of  less  than 
$100  are  stam^  *  'Approved.  $ — - — .  By  order  of  the  Chief  Signal  Officer,  £.  O.  No. 
— ,"  and  officially  signed  by  the  examiner,  and  are  then  returned  to  the  property  and  dis- 
bursing officer  for  payment. 

All  vouchers  for  $100  and  over  when  found  to  be  correct  are  approved  under  the  au- 
tograph signature  of  the  Chief  Signal  Officer,  and  in  no  case  is  a  voucher  approved  where 
ita  amount  exceeds  that  of  the  original  letter  of  authority. 

Telegraph  services  are  rendered  without  formal  requisition,  and  the  original  bills  for 
the  same,  after  having  been  examined,  corrected,  and  audited  by  the  officer  in  charge  of 
the  telegraph  division,  and  after  having  received  the  approval  of  the  Chief  Signal  Officer, 
are,  together  with  vouchers  prepared  by  the  property  and  disbursing  officer,  sent  to  the 
examiner's  division,  where,  after  proper  scrutiny,  the  vouchers  are,  if  found  correct^ 
stamped  for  approval  in  the  same  manner  as  for  other  vouchers. 

All  vouchers  as  well  as  requisitions  are  recorded  in  serial  order,  beginning  with  No. 
1,  at  the  commencement  of  the  calendar  year,  the  purchase  vouchers  being  recorded  in 
the  record  of  purchases,  and  those  for  expenditures  in  the  record  of  persons  and  articles 
hired.  All  money  accounts  of  officers  of  the  service  disbursing  public  money  are  examined 
as  to  their  correctness,  and  to  see  that  all  regulations  of  the  Treasury  and  the  office,  as 
laid  down  in  Instructions  No.  15,  dated  Sign^  Office,  March  1, 1885,  are  complied  with. 
All  differences  are  noted,  and  at  the  end  of  the  examination  a  statement  of  tiiem  is  fur- 
nished to  the  officer  accounti^le,  and  the  account  is  held  until  the  differenoes  have  all 
been  adyusted. 

The  purchases  pertaining  to  each  account  are  checked  off  on  the  property  return  of  the 
officer  making  them,  to  see  that  everything  is  properly  accounted  for,  and  the  expendi- 
tures on  the  descriptive  lists  of  persons  and  articles  hi  red,  of  the  officer,  to  be  assured  that 
the  services  charged  for  are  properly  reported. 

The  expenditure  vouchers  of  the  property  and  disbursing  officer  are  checked  off  on  the 
record  of  persons  and  articles  hired  (which  corresponds  with  the  descriptive  lists  of  per- 
sons and  articles  hired  of  other  officers)  in  this  office,  annotation  being  made  in  connec- 
tion with  each  service,  in  a  column  ibr  the  purpose,  in  red  ink,  as  for  example,  vis: 
"V.  45 — 6-25-85. — M.,"  which  indicate  that  the  account  was  paid  on  voucher  No.  45^ 
on  June  25,  1885,  by  Capt  S.  M.  Mills,  and  that  the  voucher  so  paid  pertains  to  his  June, 
1685,  accounts  as  the  date  indicates. 

When  this  has  been  done,  the  services  are  considered  as  reported,  as  per  instructions 
from  the  Chief  Signal  Officer,  dated  February  24,  1885. 

After  differences  have  been  adjusted  and  all  regulations  complied  with  the  accounts 
are  tbrwarded  by  letter  of  transmittal  to  the  Third  Auditor  of  the  Treasury,  with  a  state- 
ment that  the  accounts  have  been  examined  and  found  correct 

The  returns  of  officers  responsible  for  Signal  property  (of  which  there  are  upwards  of 
200)  are  examined  by  seeing  that  all  property  on  hand  at  the  last  return  is  correctly  car- 
ried forward  to  the  next  succeeding  return;  that  all  property  received  (from  whatever 
source)  is  taken  up  and  accounted  for;  that  all  property  dropped  is  done  so  on  proper 
and  legal  vouchers,  and  that  the  amount  on  hand  to  be  accounted  for  is  correctly  stated. 
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When  the  oorrectneas  of  retnrm  has  heen  asoertaioed  those  for  the  preoedixig  quartet 
are  forwarded  to  the  Third  Aaditor  of  the  TreaBoxy  ibr  settlement,  and  those  for  th« 
current  qnarter  held  to  see  that  the  property  on  hand  is  properly  carried  ibrward  to  ths 
next  subsequent  return. 

I  am,  Tery  respectfully,  your  obedient  servant, 

FRANK  GREENE, 
Second  LieiOmant,  Signal  Qnpt^  U.  &  A. 
The  Chixf  Sian al  Ofvigbb,  VmrsD  States  Arut. 
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BEPOBT  OF  OFFICEB  IN  CHABQE  OF  PUBLICATIONS  DIVISION 

Signal  Office,  Wab  DKrART^rENT, 

Wasliington,  D,  C,  July  1,  1885. 

Sib:  I  have  the  honor  the  submit  the  folIowiDg  report  relative  to  the  publications 
division  for  the  fiscal  yetir  ending  June  30,  1885: 

The  work  of  the  division  natnmlly  consists  of  three  distinct  classes  of  lalwr,  dninght- 
ing.  printing,  and  distribution,  each  of  which  has  been  assigned  to  an  appropriate  sub- 
division, whose  employ^  arc  specially  Gtted  to  per  form  their  respective  duties.  The 
general  work  of  the  division  has  been  materially  increased  during  the  year.  This  is  due 
cliiefly  to  the  greater  demand,  both  at  home  and  abroad,  for  the  publications  of  the 
Service,  which  has  necessitated  lai^^r  editions  and  proportional  increase  in  labor.  The 
following  synopsis  of  the  work  periormed  in  the  respective  subdivisions  is  respectfully 
submitt^: 

DBAuannNG  booms. 

During  the  year  the  employes  herein  have  reduced  by  pantctgmpb  2,500  maps,  con- 
structed and  dniwn  GIO  maps  and  diarts,  prepared  for  tronsler  to  stone  560  maps,  and 
mounted  125  maps;  and  the  sei^geant  in  charge  (chief  draughtsman)  has  examined 
and  com|uired  40(»,000  maps  and  charts  after  they  had  been  printed.  In  addition  to 
these  meteorological  data,  collected  from  stations  of  observation  distributed  over  the  en- 
tire northern  hemisphere  and  from  vessels  crossing  the  seas,  have  1)een  entered  upon 
maps  specially  designed  therefor;  and  isol)arB  and  isotherms  drawn  thereon  lor  every  day 
in  the  year.  Monthly  means  have  also  been  deduced  Irom  these  daily  observations  and 
chx&rted  for  each  month  in  the  year. 

PBINTIKO  BOOim. 

The  following  tabular  statement  will  show  the  work  performed  herein: 


Publication. 


No. 
printed. 


PttbUcation. 


No. 
printed. 


Dully  Bulletin  of  Internationa]  Ob- 
servations  

t3uniuiary  and  Review  of  liiterna- 
tloiiul  ObeerA-alious 

3fouth1y  weather  review 

llidniKlit  synopsis  and  special  bul- 
letin  

Profemional  papers. , 

Siffiml  Service  notes 

lliHtury  of  the  Service 

Tornado  circulars. 

<jcnenil  ordem , 

8|ieeittl  orders 

Instniutious 

Circulars .*....... 


184,184 

7,380 
80,800 

152.754 
8,600 
22,680 
6,000 
0.2^ 
44,790 
17,786 

iM^imo 

13,830 


Po«t-offloe  wrappers..;. 

Envelopes. 

Fonns  (luisoellaneous) 

I^etlem 

Lcttcr^heads 

8})ccial  bulletins  (monthly) 

Address  sli|Mi 

Cold-wiive  circulars 

Advance  annual  reports 

Instructions   to  special    river    ob- 

srrA-ers 

TelcKraphic  cipher  river  reports ^ 

l^seful  infomiation  for  Hhi|>-niasters„ 
Rei>orts«  Alalmnin  weather  ser^'ioe ... 
Miscellaneous  papers..................... 


2,690,000 

570.000 

41.\010 

19.0n0 

8,880 

2.116 

6n.400 

18.(100 

1,500 

600 

1.0(10 

8,000 

24.0U0 

66,049 


The  work  in  this  subdivision  shows  a  slight  increase  over  that  of  the  preceding  year, 
and  experience,  better  quality  of  poper,  inlts,  &c,  and  doeer  attention  to  details  have 
pnxlncecl  a  marked  improvement  in  its  execution.  Some  new  material  has  recently  lieen 
acbled  which  it  is  hoped  will  within  the  coming  year  tend  to  further  advancement  in  this 
res])ect.  The  blank- work  of  the  office  has  been  so  much  increased  during  the  year  as  to 
have  added  materially  to  the  labor  of  the  sulMlivsion,  but  it  has  lieen  handled  promptly 
and  executed  creditably  considering  the  tact  tliat  the  roachinexy  in  geueial  is  old  and 
worn  Ijom  long-continued  usage  and  must  soon  be  rephioed. 
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There  have  also  been  lithographed  745,260  base-maps,  669,823  maps  and  charts  (mis- 
oellaneoos),  119,9;i5  forms  and  blanks  (miscellaneous),  133,380  letteraand  letter-heada. 

There  has  been  a  decided  improvement  in  the  li:hograph  work  sinoe  my  last  repoi% 
and  that  now  ezecated  at  this  office  is  creditable  to  the  service,  and  will  oompare  &Tor- 
abl  J  with  that  of  an  j  other  department  or  private  firm. 

DISTBIBUTINQ  BOOMS. 

The  work  of  this  subdivision  has  been  much  increased  within  the  pest  jear.  Appli- 
cations for  the  publications  of  the  Service  have  been  steadily  increasing  in  number  and 
it  has  now  become  necessary  to  devote  both  considerable  time  and  labor  to  their  consid- 
eration and  also  to  exercise  much  discretion  in  action  thereon. 

The  special  feature  of  the  work  of  this  subdivision  has,  however,  been  the  opening  of 
new  records,  which  has  entailed  a  large  amount  of  clerical  and  other  labor,  as  it  was 
necessary  to  select  from  a  large  number  of  corresppndents,  both  foreign  and  domestic, 
those  who  were  properly  entitled  to  receive  the  full  series  of  the  respective  publications, 
and  then  to  transfer  both  their  names  and  addresses  to  the  permanent  lists  therefor. 
Much  care  and  discrimination  have  been  used  in  this  work,  and  it  is  believed  that  aa 
soon  as  it  has  been  entirely  completed  (which  it  is  expected  will  be  done  at  an  early 
date)  the  system  of  record  will  be  found  convenient,  practical,  and  well  adapted  to  the 
requirements  of  the  division.  The  regular  issue  of  all  current  publications  have  been 
made  as  promptly  as  practicable,  and  in  addition  to  these,  surplus  SignalService  notes  and 
professional  papers. which  remained  on  hand  after  the  regular  recipients  had  been  supplied 
were  distributed  as  judiciously  as  possible,  chiefly  among  that  worthy  class,  voluntary 
observers,  who  could  properly  appreciate  their  value,  and  by  whom  it  was  thought  they 
would  be  regarded  both  as  a  slight  recognition  of  their  services  and  an  incentive  to 
future  effort.  The  arrangement  of  the  retained  publications  in  suitable  order  has  becoi 
continued  and  the  *^  Reserve  Publications  "  are  next  to  be  taken  up  aa  soon  as  time  and 
opportunity  permit. 

The  division  in  general  is  now  believed  to  be  in  much  better  condition  than  at  the 
close  of  my  last  report.  Without  entering  specially  into  details  I  may  state  that  modes 
of  operation  have  been  adopted  which  are  better  suited  to  the  work  to  be  done  and  whic^ 
have  materially  lessened  the  labor.  The  usual  series  of  publications  has  been  continued, 
and  while  it  was  necessary,  in  consequence  of  the  greater  public  demand,  to  increase  the 
editions,  due  attention  has  also  been  paid  to  to  their  contents,  the  scope  of  which  has 
been  much  extended  and  the  subject-matter,  it  is  believed,  proportionally  improved. 
There  is  still  ample  room  for  improvement;  but  it  is  thought  that  the  division  aa  now 
organized  will  be  found  capable  within  the  coming  year  of  the  proper  and  creditable 
performance  of  the  duties  that  may  devolve  upon  it. 

The  total  number  of  employes  in  the  division  at  the  dose  of  the  year  is  44,  oonsistmg 
of  29  enlisted  men  and  15  civilians,  classed  as  follows: 

Clerks -- - 4 

Draughtsman  in  charge 1 

Draughtsmen 4 

Printer  in  charge . 1 

Printers : ..._  13 

Lithographers 4 

Proof-reader -•_ 1 

Pressman 1 

Pressboys 6 

StitcheiB  and  folders  (3  only  on  temporary  duty) 6 

Engineers •  1 

Messengers... 1 

Laborers... 1 

Total - : 44 

S.  M.  MILLS, 
Captain  Fifth  AHillerp,  A.  8. 0.,  <fic.,  tJi  ^arge  PublietUions  DtoMon. 
The  Chief  Signal  Officsb  of  the  Akmy. 
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and  June,  li^') 176 

Property  and  Disbursing  Division,  report  of 698 

Pro])erty  and  disbursementn,  improvements  in  keeping  accounts  of *<j8 

Publications 29 

Publications  Division,  report  of 605 

Railway  weather  bulletins 12 

Report,  on 524 

Railway  weather  signals 53 
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Stations  of  the  Siiroal  Service,  United  States  Army 9 

Classified  list  of 636 

List  of,  established  since  November  1, 1870 643 

Location  of 670 
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Average  at  tne  surface  of  the  ocean  at  stations  on  the  Atlantic  and  Qulf 

coasts 150 
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Tornado  reporters,  list  of 577 

Tornado  subdivision,  work  in 568 
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